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Forestalling  Criticism 

Those  holding  companies  whose  skirts  are  clean 
with  regard  to  the  factors  which  the  Federal  Trade 
Coniniission  has  been  authorized  to  investigate  owe  it  to 
themselves  and  to  the  industry  to  make  the  facts  known. 
If  there  are  others  whose  record  is  less  creditable,  it  is 
to  be  hoped  that  the  investigation  may  disclose  all  of  the 
facts — that  such  cases  may  be  isolated  by  the  commission, 
lest  the  industry  as  a  whole  be  charged  with  the  short¬ 
comings  of  the  few.  In  the  case  of  the  former,  voluntary 
submission  of  the  data  on  the  subjects  of  inquiry,  through 
financial  statements,  the  press  or  other  media,  will  aid 
the  commiss  in  its  work  and  will  forestall  incon¬ 
venience  to  the  companies.  It  is  easier  to  avoid  criticism 
than  to  eliminate  its  consequences. 

To  illustrate  what  is  meant,  one  of  the  holding  com¬ 
panies,  the  Engineers’  Public  Service  Company,  inten¬ 
tionally  or  otherwise,  points  out  in  its  report  that  “earn¬ 
ings  are  derived  solely  from  interest  and  dividends  on 
securities  owned  and  from  incidental  interest  on  the 
surplus  funds.”  Evidently  there  are  no  exorbitant  engi¬ 
neering  and  management  fees.  Disposing  of  the  possible 
charge  of  “pyramiding,”  the  report  presents  a  tabular 
statement  showing  that  the  parent  company  owns  nearly 
100  per  cent  of  the  common  stock  of  all  of  its  subsidi¬ 
aries.  Furthermore,  the  purpose  behind  the  formation 
of  this  holding  company,  and  the  value  to  the  security 
holders  of  the  system  as  a  whole,  are  carefully  discussed. 
Similar  instances  could  be  presented  from  the  financial 
statements  of  other  companies. 

These  are  only  a  few  of  the  points  that  will  be  investi¬ 
gated.  There  are  others  that  could  be  cleared  up  in  ad¬ 
vance  by  a  frank  statement. 


if  If 


Economic  Triumph  of  the 
Steam-Electric  Station 

Although  the  electric  light  and  power  industry 
realizes  in  a  general  way  the  increasing  efficiency 
that  attends  its  operations,  few  know  intimately  the  exact 
measure  of  that  efficiency.  The  Department  of  the  In¬ 
terior.  however,  through  the  Geological  Survey,  has  for 
years  gathered  statistics  on  the  production  of  electricity 
and  the  consumption  of  fuel  by  public  utility  plants,  and 
It  is  from  this  government  source,  in  a  report  dealing 
with  the  production  of  electricity  in  public  utility  stations, 
that  the  following  commendation  emanates : 

‘The  improvement  in  the  average  utilization  of  fuels 
that  has  been  brought  about  by  improvements  in  plant 
designs  and  operation  during  the  last  few  years  con¬ 
tinued  in  1927.  The  operators  of  public  utility  power 
plants  performed  the  remarkable  feat  of  generating  about 
two  and  one-half  billion  more  kilowatt-hours  of  elec¬ 
tricity  by  the  use  of  fuel  in  1927  than  in  1926  by  the 
consumption  of  about  150,000  tons  of  fuel  less  than  was 
used  in  1926.” 


Now,  this  is  not  an  exceptional  case.  The  industry 
has  shown  continuous  improvement  in  the  use  of  coal  for 
years.  In  1921  it  consumed  31,585,000  short  tons  of 
coal  and  produced  26,000,000,000  kilowatt-hours.  Last 
year  it  produced  50,000,000,000  kilowatt-hours  of  elec¬ 
trical  energy  from  41,713,000  short  tons  of  coal.  Some 
of  the  energy  was  produced  from  oil  and  gas,  but  the 
ratio  holds.  It  is  significant  that  in  1919,  when  24,000,- 
000,000  kilowatt-hours  was  generated  from  fuel,  35,000,- 
000  short  tons  of  coal,  11,000,000  barrels  of  oil  and  21,- 
000,000,000  cubic  feet  of  gas  were  consumed,  whereas 
in  1927,  with  more  than  double  the  output  of  electrical 
energy.  41,000,000  tons  of  coal,  6,000,000  barrels  of  oil 
and  63,000,000,000  cubic  feet  of  gas  were  employed. 
That  is  6,000,000  tons  of  coal  more,  5,000,000  barrels 
of  oil  less  and  42,000,000,000  additional  cubic  feet  of  gas. 

This  is  a  fine  tribute  to  the  engineering  excellence  of 
public  utility  enterprises.  It  indicates  why  rates  are 
l)eing  reduced  and  reveals  also  why  steam-station  produc¬ 
tion  is  increasing  at  a  faster  rate  than  hydro  production 
and  why  interest  in  water-power  development  is  not  so 
great  as  it  was.  Of  course,  increased  efficiency  is  not 
always  attainable  without  additional  cost,  but  that  is 
another  story.  The  tale  as  it  stands  suffices  to  show 
what  a  conserver  of  natural  re.sources  the  electrical  in¬ 
dustry  is,  and  when  translated  into  social  service  the 
accomplishment  is  almo.st  unbelievable.  Yet  the  facts 
cannot  be  denied. 

♦  ♦  ♦  ♦ 

Electrical  Engineers  and  the 
Span  of  Life 

Before  1928  was  six  weeks  old  the  American  elec¬ 
trical  fraternity  w-as  called  upon  to  mourn  the  passing 
of  two  of  its  distinguished  engineers — Elmer  E.  F. 
Creighton  of  the  General  Electric  Company  and  William 
C.  L.  Eglin  of  the  Philadelphia  Electric  Company.  Mr. 
Creighton  was  55.  Mr.  Eglin  was  57.  Their  failure  to 
attain  the  70  years  that  by  scriptural  prescription  every 
mortal  thinks  of  as  the  lowest  limjt  of  his  sojourn  on 
earth  suggests  a  comparison  of  their  ages  with  those  of 
other  widely  known  American  electrical  engineers  who 
have  died  so  recently  that  their  memories  are  still  green. 

A  reference  to  the  longer  obituary  articles  in  the 
Electrical  World’s  files  for  1923-1927  shows  ten 
written  to  commemorate  either  engineers  or  company 
executives  with  a  broad  engineering  background.  Of 
these  the  only  man  coming  within  hailing  point  of  70 
was  John  A.  Britton,  who  died  at  68.  Carl  Hering 
was  66,  Henry  M.  Byllesby  65  and  Schuyler  S.  Wheeler 
63.  Benjamin  G.  Lamme  reached  three  score.  Of  the 
others  Charles  P.  Steinmetz  and  Louis  Bell  were  58, 
Ernest  F.  Nichols  55,  John  L.  Harper  51  and  Milan 
R.  Bump  44.  The  twelve  men  occupied  divergent  fields. 
Britton,  Byllesby  and  Wheeler  were  respectively  heads 
of  an  operating,  a  holding  and  a  manufacturing  com¬ 
pany  ;  Hering  and  Bell  were  consulting  engineers ; 


Lamme,  Steinmetz  and  Creighton  were  in  the  employ 
of  great  manufacturing  companies ;  Nichols  was  a 
physicist,  for  most  of  his  life  a  technician  and  educator 
rather  than  a  practitioner ;  Eglin  and  Harper  were  chief 
engineers  of  power  companies,  and  Bump  was  a  holding- 
company  engineer-executive.  But  they  were  alike  in 
that  they  all  died  too  soon — their  careers  cut  short  in 
the  full  tide  of  achievement  and  probably  before  thought 
of  retirement  had  entered  the  mind  of  any  one  of  them. 

Is  there  not  something  a  little  disquieting  in  their 
comparatively  short  lives,  averaging  58  years  ?  A  more 
inclusive  list  of  eminent  members  of  the  fraternity 
recently  departed,  taking  in  men  like  Joseph  B.  McCall, 
56,  and  Guy  E.  Tripp,  62,  would  probably  raise  the 
average  very  little,  if  at  all — though  it  is  true  that  Charles 
R.  Huntley  reached  73  and  Charles  A.  Coffin  81.  Does 
this  lack  of  longevity  point  the  old  moral  of  overwork 
and  neglect  of  health  and,  therefore,  fall  in  the  category 
of  preventable — though,  alas!  too  seldom  prevented — 
disasters?  Or  is  electrical  engineering  one  of  those 
callings  where  to  win  great  success  all  save  a  few  must 
reconcile  themselves  to  shortened  life?  Fortunately  for 
the  dissipation  of  gloomy  thoughts,  there  are  still  living 
among  us  men  high  up  in  this  profession  who  have 
passed  three  score  and  ten  and  a  few  of  whom  tread 
hard  on  the  heels  of  the  youthful  veteran  of  Menlo  Park, 
now  headed  for  90. 

♦  ♦  ♦  ♦ 

Executive  Indifference 
a  Barrier  to  Selling 

IN  SO  FAR  as  the  power  industry  is  concerned,  the 
biggest  immediate  problem  in  market  development  is 
not  what  can  be  done  with  the  public,  but  what  can  be 
done  with  the  executive.  How  can  he  be  interested  in 
commercial  policy  ?  How  can  he  be  brought  into  intimate 
touch  with  sales  problems  and  sales  plans? 

No  matter  what  we  think,  the  public  is  not  vitally  inter¬ 
ested  in  things  electrical  at  this  moment.  The  ordinary 
family  feels  that  it  must  have  electric  light.  It  is  stand¬ 
ard  for  the  modern  home.  The  other  uses  of  electricity 
are  looked  upon  as  appealing  but  not  essential.  Other¬ 
wise  ten  million  wired  homes  would  not  be  today  without 
vacuum  cleaners,  for  example,  while  seven  million  have 
them — to  approximate  the  figure.  Otherwise  more  than 
3  per  cent  of  wired  homes  would  use  electric  ranges.  But 
all  that  can  be  corrected  by  selling.  For  the  same  com¬ 
mercial  enterprise  that  has  popularized  the  phonograph, 
the  radio,  the  camera  and  the  automobile  will  popularize 
electrical  appliances  in  the  same  homes.  The  kind  of 
selling  that  has  put  over  the  good  roads  idea  will  put 
over  good  street  lighting.  The  kind  of  marketing  that 
has  established  the  cash  register  and  the  time  clock  in 
universal  use  will  build  a  universal  market  for  electrical 
equipment  in  the  store  and  in  the  factory. 

When  it  comes  to  selling  to  the  executives  of  the  power 
industry  themselves  the  idea  that  market  building  must  be 
organized  today  on  this  broad  scale  and  bulwarked  with 
real  leadership  and  financing,  the  task  is  harder.  For 
these  executives  almost  to  a  man  are  thinking  as  engi¬ 
neers,  as  operators,  as  financiers.  They  are  not  inter¬ 
ested  in  commercial  policy.  They  feel  no  enthusiasm  for 
selling.  They  see  the  romance  in  a  turbine,  but  not  in  a 
merchandising  campaign,  a  load-building  program.  And 
that,  to  a  very  large  extent,  is  what’s  the  matter  with  the 
commercial  end  of  the  jx)wer  industry.  If  the  building 
of  the  market  were  receiving  the  high  executive  support 
— the  planning,  the  direction  and  the  leadershijD — that 


goes  into  the  building  of  the  transmission  system  and 
the  development  of  the  financial  structure,  the  electrical 
industry  would  have  as  proud  a  record  for  its  selling 
as  for  its  technical  achievements.  And,  after  all,  it  is 
through  selling  that  the  true  public  service  comes,  for  it 
is  selling  that  introduces  the  uses  of  electricity  into  the 
lives  and  the  work  of  the  people. 

♦  ♦  ♦  ♦ 

Price  C  our  age  as  a  Responsibility 

RICE  cutting  is  under  very  active  discussion  at  the 
moment.  There  are  two  viewpoints.  The  purchasing 
agent  is  charged  with  taking  unfair  advantage  of  the 
manufacturer  in  this  buyers’  market  and  doing  injury  to 
the  industry  by  beating  down  price  levels  and  demoraliz¬ 
ing  values.  The  manufacturer  is  criticised  for  voluntary 
and  precipitate  price  cutting  impelled  by  eagerness  for 
orders.  Not  all  purchasing  agents  are  indicated,  of 
course,  and  not  all  manufacturers.  But  there  is  evidence 
enough  to  make  the  picture  a  distressing  one,  despite  a 
vigorous  defense  by  the  buyer,  that  this  is  just  the  good 
old  battle  between  the  forces  of  supply  and  demand. 

It  is  interesting  to  note,  however,  that  there  is  one 
feature  of  the  argument  in  which  both  sides  are  in  accord. 
Manufacturers  as  well  as  purchasers  agree  that  the  power 
of  “yes  or  no’’  lies  in  the  hands  of  the  seller.  His  ability 
to  use  it  depends  upon  his  courage.  And  there  is  no  sub¬ 
stitute  for  courage.  But  price  courage  is  largely  a  matter 
of  organization.  For  the  most  courageous  salesman  is 
apt  to  be  the  one  who  has  the  most  courageous  boss.  And 
the  company  with  the  strongest  price  policy  is  usually 
headed  by  an  executive  who  in  a  pinching  market  would 
rather  sacrifice  volume  and  loss  in  idle  capacity  than  cut 
prices  and  compromise  the  principle  that  goods  should 
not  be  sold  at  a  loss.  It  is  easy  to  talk  about  price  cour¬ 
age.  It  is  hard  to  battle  in  the  marketplace.  But  price 
cutting  is  contagious.  It  is  infectious.  The  manufac¬ 
turer  cannot  escape  his  responsibility  both  to  protect 
himself  and  to  defend  the  economic  soundness  of  values. 
There  cannot  be  too  much  discussion  on  this  point. 

iti  If 

Interpret  the  Facts 

UNDER  stress  of  acute  competition  for  industrial 
heating  business,  power  sales  engineers  sometimes 
hesitate  to  make  public  the  kilowatt-hour  requirements 
of  particular  processes  per  unit  of  product,  fearing  that 
the  data  will  be  seized  upon  by  representatives  of  gas  or 
oil-burning  apparatus  and  used  against  electricity  in  eco¬ 
nomic  comparisons.  On  a  B.t.u.  basis  electricity  may  not 
in  certain  cases  show  economies  over  combustible  fuels, 
but  its  advantages  in  other  ways  may  suffice  to  win  the 
decision  from  the  intelligent  purchaser.  The  only  safe 
way  to  meet  this  condition  is  to  bring  out  the  facts  and 
to  evaluate  them  as  applied  to  each  case  in  hand.  Gas  or 
oil  may  hold  the  trump  cards  in  one  case,  electricity  in 
another,  and  an  all-around  analysis  of  the  costs  and 
benefits  of  the  different  competitive  methods  is  essential 
to  a  sound  determination  of  what  to  use.  An  open- 
minded  purchaser  will  allow  certain  points  in  favor  of 
the  quality  repetition,  improved  working  conditions,  ac¬ 
curate  control  and  flexibility  of  electric  heating  if  the 
.sales  engineer  knows  how  to  present  these  claims.  Many 
times  the  scales  have  turned  toward  electricity  in  negoti¬ 
ations  where  a  bare  fuel  comparison  showed  lower  out¬ 
lays  for  other  agencies,  because  of  these  real,  if  at  times 
intangible,  advantages.  Excessive  caution  defeats  its 
own  ends  in  this  field  as  in  many  others. 
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Insulation  at  a  Price 

ERVICE  standards  are  very  high  in  the  electrical 
industry,  and  often  the  cost  of  maintaining  these  high 
standards  is  enormous.  The  whole  problem  of  system 
insulation  is  now  largely  a  matter  of  fixing  standards  of 
service  in  terms  of  the  cost  of  insulation.  Much  talk 
about  ground  wires,  arcing  rings,  protection  of  terminal 
apparatus  and  other  elements  of  utility  systems  deals  with 
the  necessity  of  spending  money  for  insulation. 

On  transmission  lines  agreement  is  now  had  that 
ground  wires  are  splendid  assets  to  service  continuity  if 
properly  installed  and  if  low-resistance  grounds  are  per¬ 
manent  along  the  lines.  But  they  cost  money.  Whether 
to  use  arcing  rings  or  a  larger  number  of  insulator  units 
is  also  largely  a  matter  of  dollars.  For  example,  a  string 
of  fifteen  suspension  units  with  arcing  rings  is  about 
equivalent  to  eighteen  suspension  units  without  arcing 
rings  under  impact  tests.  To  determine  which  to  use 
involves  a  balance  of  the  first  costs  of  insulators,  arcing 
rings  and  relays  and  an  evaluation  of  the  fact  that  pos¬ 
sibly  more  insulators  must  be  replaced  and  more  main¬ 
tenance  will  be  required  if  no  arcing  rings  are  used.  The 
relative  erecting  costs  must  also  be  considered.  No  gen¬ 
eral  statement  should  be  made  and  no  experience  on  any 
one  system  can  be  taken  as  proof  that  the  same  experience 
will  be  had  in  other  localities.  After  the  balance  sheet 
is  made  judgment  based  on  local  conditions  and  service 
standards  must  award  the  decision. 

Then,  again,  if  a  line  is  made  immune  from  flashover, 
it  becomes  necessary  to  protect  the  terminal  station  equip¬ 
ments.  Added  equipment  insulation,  caging  of  lines  for 
some  distance  from  the  station,  use  of  fused  horn  gaps, 
graded  line  insulation,  arresters,  special  relay  installations 
and  many  other  methods  may  be  used  individually  or  in 
combination.  What  to  do  is  largely  a  matter  of  service 
standards  and  costs  to  obtain  these  standards. 

*  ♦  ♦  ♦ 

Improvements  in  Turbo-Generators 
and  Speculations  Upon  Them 

SUCH  a  record  of  improvements  as  that  presented  by 
S.  L.  Henderson  and  C.  R.  Soderberg  at  the  winter 
convention  of  the  A.I.E.E.  indicates  that  designers  and 
manufacturers  of  turbo-generators  at  least  are  giving 
sympathetic  consideration  to  the  major  requirements  of 
users  and  seem  to  have  the  solution  of  problems  well  in 
hand  despite  the  rapid  increases  in  rating  demanded. 
Ventilation  no  longer  appears  to  be  a  limitation,  and 
hydrogen  cooling  may  become  an  actuality  if  the  units 
now  designed  therefor  are  so  operated.  Coil  insulation 
IS  t^ing  so  made  and  protected  against  corona  that  coils 
designed  for  22,000-volt  operation  have  withstood  mo¬ 
mentary  tests  of  160,000  volts.  Objections  to  the  use 
of  silicon-steel  laminations  have  been  circumvented  so 
that  core  losses  have  been  reduced  considerably.  Short- 
circuit  ratios  are  being  held  to  values  that  avoid  instabil¬ 
ity  of  operation.  Use  of  structural-steel  frameworks  is 
simplifying  the  shipping  of  large  units,  but  the  weight  of 
rotors  is  still  a  limiting  factor. 

If  the  attention  being  given  to  centrifugal,  bending, 
longitudinal  and  torque  stresses  in  the  turbo-units  under 
operating  conditions  is  any  indication  of  the  study  being 
devoted  to  vibration  problems  in  turbine  blades,  it  may  be 
hoped  that  even  these  elements  will  give  very  infrequent 
trouble.  Studies  of  resonance  frequencies  indicate  that 
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there  may  be  more  than  one  critical  speed,  that  flexibility 
of  bearings  has  an  influence,  and  that  the  problem  is  now 
to  design  units  so  that  under  normal  variations  their 
speed  will  remain  within  the  valleys  of  resonance  curves. 

Speculation  regarding  some  problems  suggests  possible 
value  in  the  investigation  of  such  subjects  as:  (1)  the 
feasibility  of  annealed  vitreous  coil  insulation;  (2)  semi¬ 
conducting  slot  liners  that  can  be  maintained  in  close 
contact  with  the  insulation  to  prevent  corona;  (3)  cir¬ 
culation  of  water,  oil  or  a  refrigerant  through  piping 
threading  the  stator  laminations  for  increased  cooling 
effect;  (4)  space  economy,  improved  vacuum  and  capital 
saving  of  refrigerant-cooled  condensers,  and  (5)  the 
relationship  between  the  natural  vibration  of  turbine 
blades  and  the  product  of  the  r.p.m.  and  number  of 
stationary  vanes  in  the  corresponding  diaphragms. 

Now  that  a  generator  voltage  of  22,000  is  considered 
quite  conservative,  possibly  more  users  will  take  advan¬ 
tage  of  the  economies  in  circuit  breakers,  switches,  bus¬ 
bars,  etc.,  made  possible  by  utilizing  higher  generator 
voltages.  As  pointed  out  by  Mr.  Henderson,  it  is  not 
desirable  to  call  for  a  high  short-circuit  ratio,  because 
it  will  limit  the  rating  of  a  given-size  generator  and 
increase  the  cost  per  kilowatt. 

*  iH  * 

When  Will  the  Electrical  Industry 
Talk  to  Its  Public? 

« ADVERTISING  is  the  principal  means  whereby 
l\.  business  talks  to  its  public.”  That  is  about  as 
accurate  a  definition  of  advertising  as  has  been  made. 
The  electric  power  industry  of  this  country  should  adopt 
this  means  of  talking  plainly  to  its  public.  It  has  tried 
whispering  in  back  rooms;  it  has  tried  speech  making 
from  platforms;  it  has  tried  many  methods  of  propa¬ 
ganda;  it  has  done  some  advertising  in  fits  and  starts. 
It  has  never,  as  an  industry,  tried  plain,  honest,  con¬ 
tinuous,  forthright  advertising — such  as  has  won  and 
held  popular  attention  and  interest  for  certain  other 
products  and  industries. 

The  central-station  companies  are  “due”  to  try  adver¬ 
tising  in  this  way  as  a  means  of  talking  to  the  public. 
They  will  make  a  terrible  mess  of  it  at  first,  no  doubt, 
but  they  are  too  intelligent  to  do  it  badly  for  long.  They 
will  buy  straight-in-line  advertising  brains.  They  will 
hire  the  educated  pencils  of  keen-visioned  copy  men,  the 
deft  fingers  and  vivid  palettes  of  capable  commercial 
artists,  the  finely  balanced  skill  of  expert  typographers. 
Advertising,  they  will  find,  is  no  harder  to  produce  than 
electrical  energy.  They  will  make  a  success  of  it.  The 
unsettled  and  unsettling  question  is — when? 

4<  « 

Vertical  Distribution  a  Possibility 

N  THE  skyscraper  areas  of  large  cities  it  may  be 
economical  and  convenient  to  institute  vertical  dis¬ 
tribution  of  electricity.  The  number  of  floors  and  the 
load  per  floor  makes  the  cost  of  copper  and  of  regulation 
a  very  large  item  when  low-voltage  distribution  from 
street  levels  is  used.  In  future  developments  high-ten¬ 
sion  cables  set  in  concrete  rising  from  the  bottom  to  the 
top  of  the  tall  buildings  may  be  used.  Feeders  at  the 
top  and  bottom  of  the  buildings  could  be  used,  and  at  each 
floor  a  transformer  station  could  be  located  for  service 
applications.  For  some  areas  such  a  plan  would  seem 
well  worth  study  by  the  industry. 
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tow  towers  and  short  spans  are  used  by  the  New 
j  England  Power  Company  for  its  66-kv.  line  at 
the  summit  of  Florida  Mountain  on  the  Mohawk 
Trail,  to  gain  shelter  from  storms.  The  120-kv.  line 
of  the  Rochester  Gas  &  Electric  Company  at  Yates 
Crossing,  near  Rochester,  N.  Y.,  rises  high  above  the 
winter-bound  levels. 
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Tests  of  Arrester  Grounds 

Emphasize  necessity  of  initially  and  periodically  measuring  resistance  of  ground  electrodes. 
The  effects  of  multiple  grounds,  spacing,  soil  conditions  and  treating  soil 
with  various  salts.  Permanency  and  corrosive  test  methods 


By  Edward  Beck 

Supply  Engineer  Westinghouse  Electric  &  Manufacturing  Company 


Lightning  arresters  cannot  reduce  transient  volt¬ 
ages  to  a  value  that  will  not  harm  protected  appa- 
-iratus  if  hampered  by  high  ground  resistance.  The 
degree  to  which  ground  resistance  interferes  with  the 
performance  of  an  arrester  is  apparent  from  one  of  the 
accompanying  curves  relating  to  a  3.000-volt  auto-valve 
unit  subjected  to  a  70-kv.  (crest)  surge.  With  zero 
ground  resistance,  the  protection  obtained  was  good,  the 
surge  voltage  being  reduced  to  approximately  10  kv. 
(crest).  With  a  ground  resistance  of  50  ohms  in  the 
arrester  circuit,  the  voltage  from  line  to  earth  was 
doubled.  Under  similar  conditions  a  transformer  on  a 
2,300-volt  line  might  be  expected  to  fail. 

The  importance  of  low-resistance  grounds  cannot  be 
overemphasized.  Too  little  attention  has  been  given  to 
this  phase  of  the  protection  problem.  If  it  is  intended 
to  protect  an  electrical  system  against  lightning  and  if 
money  is  to  be  expended  for  lightning  arresters,  it  is 
worth  while  to  add  slightly  to  this  expense  for  the  pur¬ 
pose  of  not  only  making  but  also  maintaining  adequate 
grounds.  This  extra  effort  wul!  ’repay  itself  in  the 
ensuing  reduction  of  lightning  troubles. 

E.xcept  where  the  conductivity  of  the  soil  is  very  poor, 
driven  grounds  consisting  of  pipes  or  rods  forced  into 
the  earth  give  satisfactory  resistances,  are  the  easiest  to 
install  and  consequently  are  desirable.  Where  one  driven 
electrode  does  not  furnish  a  ground  of  low  enough 
resistance,  multiple  grounds  may  be  made  easily.  If 
further  reduction  in  resistance  is  necessary,  treatment 
of  the  soil  with  a  salt  must  be  resorted  to. 

Information  Sought 

Although  many  data  have  been  collected  by  other 
investigators,  there  appears  to  be  a  lack  of  compara¬ 
tive  information  on  the  characteristics  of  the  different 
types  of  driven  grounds  commonly  applied  to  lightning 
arresters.  Consequently  an  investigation  was  undertaken 
with  the  purpose  of  securing  answers  to  the  following 
questions : 

1.  What  reduction  in  resistance  may  be  obtained  by 
the  use  of  suitable  multiple  electrode  grounds? 

2.  What  reduction  is  realized  by  applying  various 
salts  to  the  earth  adjacent  to  the  electrodes? 

3.  How  quickly  after  applying  the  salts  are  these 
effects  obtained? 

4.  How  long  may  the  effect  be  expected  to  last  ? 

5.  What  is  the  corrosive  influence  of  these  salts  on 
the  materials  generally  used  for  electrodes? 

6.  To  summarize,  what  type  of  ground  is  the  most 
economical  to  use? 

This  investigation  was  made  entirely  on  driven 
grounds ;  other  conditions  requiring  different  types  are 
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considered  special.  However,  the  data  here  presented 
may  be  applied  to  any  type  of  ground  electrode.  The 
experimental  installation  of  ground  electrodes  was  made 
near  broadcasting  station  K  D  K  A,  in  East  Pittsburgh, 
in  June.  1926.  It  is  intended  to  observe  these  grounds 
for  several  years. 

Although  it  is  too  early  to  make  any  observations  on 
the  degree  of  corrosion  caused  by  different  salts  on  the 


Ei(j.  1 — Effect  of  ground  resistance  on  performance  of 
3,000-volt  type  LV  auto-valve  lightning  arrester 

The  curve  was  derived  by  means  of  DuFour  oscillograph  with 
arrester  at  transformer  at  end  of  line  and  subjected  to  a  70-kv. 
(crest)  surge.  Kxcluding  direct  strokes,  it  was  considered  that 
this  would  be  the  maximum  surge  that  might  be  expected  on 
a  2,300-volt  line. 

different  materials  used  for  electrodes  and  too  early  to 
determine  the  length  of  time  that  the  effects  of  salting 
the  earth  may  last,  observation  to  date  may  be  of  inter¬ 
est.  The  complete  program  calls  for  further  observations 
on  the.se  electrodes  to  determine  when  the  effect  of  the 
salts  will  disappear  and  removal  of  the  electro<les  at  the 
end  of  three  or  four  years  to  examine  them  for  cor¬ 
rosion. 

It  was  endeavored  to  make  the  installation  typical  of 
good  practice  in  lightning  arrester  grounds.  Numerous 
facts  about  grounds  have  been  determined  by  other  in¬ 
vestigators.  For  instance,  we  know  that  the  diameter 
of  electrodes  which  can  be  driven  and  the  material  of 
which  they  consist  have  a  negligible  effect  on  the  resist¬ 
ance,  that  increasing  the  depth  of  driving  beyond  6  ft. 
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Fig.  2 — V aviations  in  Resistance  of  31  Ground  Electrodes 

Over  Period  of  Year 
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The  several  groups  whose  re¬ 
sistances  are  indicated  in  ohms 
and  percentage  of  original  values 
in  the  accompanying  figures  con¬ 
sisted  of  galvanized  and  plain 
iron  pipes  and  copper  weld  rods 
of  various  numbers  sunk  in 
treated  soil.  The  adopted  mate¬ 
rials  were:  Group  1,  plain 
ground ;  group  2,  copper  sul¬ 
phate;  group  3,  iron  sulphate; 
group  4,  copper  sulphate  inside 
of  pipes,  and  group  5,  rock  salt. 
See  Fig.  3,  page  445. 
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is  of  little  benefit  except  in  very  dry  localities,  that  the 
minimum  spacing  between  multiple  electrodes  should  be 
6  ft.,  and  that  salt,  if  used,  should  be  applied  liberally 
if  an  appreciable  reduction  in  the  ground  resistance  is  to 
be  secured.  , 

Bearing  these  things  in  mind,  five  groups  of  electrodes 
were  installed  as  illustrated.  The  plain  iron  pipes  ex¬ 
ternal  to  the  square  formed  by  the  other  electrodes  were 
driven  to  observe  the  corrosive  effect  only,  resistance 
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Fig.  3 — Five  groupings  of  ground  electrodes  were  tested 
under  different  conditions 

Nature  of  soil,  yellow  clay  interspersed  with  shale ;  rainfall, 
averages  36  in.  per  year;  location,  top  of  hill,  sloping  off  from 
poup  1  toward  3  and  4  by  about  10  ft. ;  diameter  of  pipes, 
2  in.,  of  rods,  1  in. ;  spacing  between  corner  pipes,  6  ft.,  external 
iron  pipes  2  ft.  from  corners ;  depth  to  which  driven,  8  to  9  ft. ; 
salts  applied  to  groups  2,  3  and  6  by  pouring  into  a  shallow 
trench  surrounding  the  electrode  square. 

Group  1,  two  galvanized  iron  pipes,  two  copper-weld  rods  and 
two  plain  iron  pipes,  no  salt,  located  on  the  highest  el^ation ; 
group  2,  two  galvanized  iron  pipes,  two  copper-weld  rods,  two 
plain  iron  pipes,  130  to  200  lb.  of  copper  sulphate ;  group  3,  two 
galvanized  iron  pipes,  two  copper-weld  rods,  two  plain  Iron 
pipes,  150  to  200  lb.  of  iron  sulphate.  Located  in  slight  depres¬ 
sion;  group  4,  four  galvanized  and  two  plain  iron  pipes,  with 
numerous  holes  drilled  in  them,  copper  sulphate  solution  poured 
Inside  of  pipes ;  group  5,  two  galvanized  iron  pipes,  two  plain 
iron  pipes,  five  copper-weld  rods,  150  to  200  lb.  of  rock  salt 
(sodium  chloride). 


measurements  being  confined  to  the  others.  Group  5 
consists  of  nine  electrodes,  to  permit  observation  of  the 
effect  of  electrodes  at  reduced  spacings  and  of  increasing 
the  number  of  electrodes  in  a  given  area. 

As  it  is  impracticable  to  use  coke  with  driven  grounds, 
the  treatment  of  the  soil  surrounding  the  grounds  was 
confined  to  the  application  of  salts.  Those  most  com¬ 
monly  employed  are  rock  salt  and  copper  sulphate ; 
therefore  these  were  used.  A  group  using  iron  sulphate 
was  added  because  this  substance  is  cheap  and  has  about 
the  same  conductivity  in  solution  as  copper  sulphate. 
It  is  therefore  worthy  of  consideration  as  a  remedy  for 
high  resistance. 

The  arrangement  of  four  electrodes  in  a  square  was 
chosen  because  this  would  be  suitable  for  a  multiple 
lightning  arrester  ground  and  furnish  data  on  multiple 
grounds  where  the  resistance  of  one  electrode  alone  is 
too  high.  The  resistances  of  the  electrodes  comprising 
comers  of  the  squares  were  measured  individually  and 
*n  multiple  about  once  a  month  except  during  the  win- 
No  measurements  were  made  during  the  winter 
or  several  reasons.  One  reason  is  that  thunderstorms 
rare  when  the  weather  is  cold,  hence  there  is  no 
interest  attached  to  the  resistances  in  winter;  also  the 
havior  of  ground  resistances  during  the  time  the 
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ground  is  frozen  is  well  known.  (See  reference  1  in 
bibliography,  page  447.) 

Resistance  measurements  were  made  by  means  of  the 
alternating-current  volt-ampere  method,  using  the 
ground  of  KDKA  as  a  return.  The  broadcasting  ground 
was  checked  occasionally  by  the  three-point  method.  It 
was  found  to  be  quite  constant  between  0.3  and  0.4 
ohm.  It  consists  of  a  network  of  copper  strap  buried 
in  coke  and  paralleled  with  the  water-pipe  system. 

A  small  two-winding  transformer  was  used  to  furnish 
the  measuring  current.  This  transformer  was  equipped 
with  several  voltage  taps  on  the  secondary.  The  appa¬ 
ratus  is  portable  (weighing  about  50  lb.,  including 
meters)  and  can  be  carried  by  one  man.  The  primary 
is  fed  through  a  long  cable,  kept  on  a  reel,  from  the 
1 10-volt  circuits  of  KDKA.  Currents  of  the  order  of 
5  to  15  amp.  were  used  for  measuring  where  possible. 
Checks  on  the  same  grounds  were  made,  using  currents 
of  the  order  of  100  milliamperes.  No  marked  deviation 
from  the  measurements  at  higher  currents  was  found. 
Sometimes  the  indication  was  5  to  10  per  cent  greater 
with  the  small  currents.  Apparently  current  strengths 
varying  over  a  considerable  range  have  no  effect  on  the 
resistance.  That  this  is  so  is  further  demonstrated  by 
the  accompanying  volt-ampere  characteristic  made  of  a 
column  of  soil  under  pressure  by  means  of  the  DuFour 
cathode  ray  oscillograph. 

In  the  author’s  opinion,  there  is  no  apparent  reason 
why  the  behavior  of  a  low-resistance  ground  carrying 
a  heavy  current  should  be  different  from  that  of  a  high- 
resistance  ground  carrying '  a  small  current.  It  was 
found  impracticable  to  set  up  a  circuit  consisting  of  earth 
in  the  laboratory  with  low  enough  resistance  to  permit 
the  flow  of  currents  of  the  magnitude  of  those  caused 
by  lightning.  It  is  hoped  to 
obtain  such  data  in  the  field 
this  summer.  However,  the 
maximum  current  it  is  prac¬ 
ticable  to  use  for  measuring 
ground  resistance  is  not  much 
more  than  20  amp.,  so  that 
from  the  standpoint  of  meas¬ 
uring,  the  soil  volt-ampere 
characteristic  is  of  value. 

From  the  foregoing  it  seems 
safe  to  expect  a  reasonable 
accuracy  if  portable  instru¬ 
ments  of  the  bridge  or  ohm- 
meter  types  are  used  to  meas¬ 
ure  lightning  arrester  grounds, 
provided  they  make  use  of 
alternating  measuring  current, 
although  these  instruments 
generate  only  small  currents. 

The  variations  in  resistances 
of  the  individual  grounds 
observed  during  about  a  year 
are  depicted.  The  first 
measurements  were  made 
the  day  after  the  electrodes 
were  installed ;  therefore  the 
salts  applied  to  them  had 
not  taken  effect.  The  salts 
began  to  lower  the  resist¬ 
ances  not  long  afterward, 
that  the  resistances  of  the  installations  treated  with 
common  rock  salt  decrease  more  rapidly  and  reach  a 
lower  value  than  those  treated  with  either  copper  or 


Amperes 


FIG.  4 - VOLT- AMPERE  CHARAC¬ 

TERISTICS  OF  2Jx6-in.  col¬ 
umn  OF  DAMP  SOIL  SHOW 
THAT  CURRENT  HAS  LITTLE 
EFFECT  ON  RESISTANCE 
Voltage  impressed  by  con¬ 
denser  discharge  simulating 
lightning  transient.  Resist¬ 
ance  calculated  from  oscillo- 
gnram  was  4,900  ohms;  at  110 
volts,  60  cycles,  5,000  ohms. 
Since  maximum  current  was 
only  8  amp.,  the  results  shed 
no  light  on  behavior  of 
ground  electrodes  under  heavy 
surge  currents. 
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iron  sulphate.  (See  particularly  Fig.  2,  “Five  groups.”) 
To  ascertain  whether  this  conclusion  is  reasonable,  the 
solubilities  of  the  salts  used  and  the  electrical  conductivi¬ 
ties  of  their  solutions  were  examined.  Their  characteris¬ 
tics  are  illustrated.  From  these  curves  it  may  be  seen 
that  common  salt  is  more  soluble  than  either  of  the 
two  others;  also  that  the  conductivity  of  its  solution  is 
about  five  times  that  of  theirs.  It  is  therefore  to  be 
expected  that  treatment  with  common  salt  will  produce 
a  lower  ground  resistance  in  less  time  than  treatment 


FIG.  5 — COMPARATIVE  CONDUCTIVITIES  OF  SALT  SOLUTIONS 

with  other  salts.  That  a  reduction  in  resistance  is  effected 
by  the  salt  is  showm  by  the  action  of  the  various  elec¬ 
trodes  in  group  5,  h'ig.  2,  page  444.  The  resistances  of 
the  outer  electrodes  of  this  group  (Nos.  51  to  58) 
decrease  very  soon  after  the  application  of  the  salt, 
whereas  the  resistance  of  the  center  rod  (No.  59) 
remained  high  for  some  time  and  then  decreased  more 
slowly,  ultimately  reaching  almost  the  same  value  of 
resistance  as  the  other  rods.  This  occurred  because  some 
time  elapsed  before  the  salt  solution  permeated  from 
the  outside  of  the  group  to  the  center  rod. 

It  was  felt  that  the  results  of  measurements  on  one 
group  of  electrodes  did  not  present  conclusive  proof 
of  the  electrical  superiority  of  rock  salt.  It  was  sus¬ 
pected  that  the  progress  of  the  resistances  might,  in  a 
measure,  be  due  to  the  character  of  the  soil  at  that  par¬ 
ticular  location.  Consequently  in  the  spring  of  1927 
a  second  set  of  electrode  groups  was  installed  in  the 
same  locality,  removed  about  150  ft.  from  those  already 
driven.  This  second  installation  practically  duplicated 
the  first  except  that,  to  simplify  the  installation,  copper- 
coated  steel  rods  were  used  in  all  but  one  installation, 
in  which  it  was  desired  to  observe  the  effect  of  pouring 
salt  solution  inside  of  the  electrodes.  This  installation 
consisted  of  only  four  electrodes  per  group,  as  it  is 
felt  that  the  data  on  corrosion  could  be  obtained  with  the 
original  installation.  The  rods  were  8  ft.  apart  instead 
of  6  ft.,  in  order  to  observe  whether  there  is  any  mate¬ 
rial  benefit  attached  to  this  increased  spacing.  The 
results  of  the  measurements  to  date  on  the  second  in¬ 
stallation  are  presented  in  Fig.  6. 

Unfortunately  for  the  comparison,  the  resistances  of 
the  electrodes  of  the  second  installation  were  all  much 
lower  than  those  of  the  first.  However,  the  graphs 
again  indicate  the  rapid  fall  in  resistance  of  those  elec¬ 
trodes  treated  with  common  rock  salt. 

The  differences  in  initial  resistances  of  various  groups 
in  the  first  and  second  installations  are  interesting  be¬ 
cause  they  show’  the  wide  divergence  that  may  be 


expected  in  comparatively  small  areas  of  ground.  This 
emphasizes  the  need  of  measuring  the  resistance  of  all 
grounds  made  in  order  to  determine  their  value.  It  is 
not  sufficient  to  drive  an  electrode  10  ft.  deep  and  assume 
therefore  that  a  good  ground  has  been  made.  It  was 
found,  in  general,  that  those  electrodes  which  were 
driven  with  the  least  effort  had  the  lowest  resistance. 
In  some  cases  it  was  impossible  to  install  the  electrodes 
wdthout  first  digging  a  hole.  Those  electrodes  which 
pass  through  shale  generally  had  a  high  resistance.  For 
instance,  electrode  14  required  much  effort  to  sink  it  to 
the  required  depth,  as  it  was  necessary  to  penetrate 
considerable  shale.  Its  initial  resistance  w^as  90  ohms. 
As  time  went  on  and  the  earth  became  well  packed 
around  the  electrode,  its  resistance  decreased.  The  rods 
of  group  3  were  fairly  easy  to  install ;  moreover,  they 
are  located  in  a  slight  hollow  where  moisture  probably 
gathers;  consequently  they  initially  had  between  11  and 
20  ohms  resistance.  The  electrodes  of  group  6  are 
driven  close  by  a  tiny  stream ;  their  resistances  are  low, 
yet  not  appreciably  lower  than  those  of  other  groups  of 
the  second  installation. 

The  reduction  in  resistance  which  salting  causes  in 
the  case  of  the  electrodes  which  are  initially  low  is 
apparently  much  less  than  that  obtained  on  electrodes 
which  are  initially  high.  It  appears  that  the  resistances 
of  electrodes  of  a  salted  group  gradually  fall  to  about 
the  same  value.  This  is  probably  so  because  the  salted 
region  of  the  earth  acts  like  one  large  electrode  for 
which  the  driven  rods  or  pipes  are  terminal  posts. 

Effects  of  Paralleling  and  Spacing 

If  the  measured  resistances  of  rods  in  parallel  are 
compared  with  values  calculated  from  the  resistances  of 
the  individual  rods,  it  is  found  that  the  ratio  of  the  actual 
to  the  calculated  is  of  the  order  of  1.5  to  1.7  except  where 
the  resistances  are  high,  in  which  case  the  ratio  may  be 
nearer  to  1.  For  instance,  the  measured  resistance  of 
the  four  electrodes  of  each  group  in  multiple  were  com¬ 
pared  with  the  theoretical  resistance  calculated  by  the 

formula  4-  =  - — I-  —  ...  -f-  The  results  are  given 

R  ri  r.  rn  ^ 

in  the  accompanying  table. 

It  appears  that  the  gain  in  paralleling  electrodes  is 
less  where  the  soil  resistance  is  low  than  where  it  is 
high. 

Measurements  made  on  the  nine  electrodes  of  group 
5  for  the  purpose  of  checking  the  benefits  of  driving 
electrodes  at  close  spacings  or  of  adding  electrodes  in 
a  given  space  gave  the  results  also  shown  in  the  table. 
These  measurements  were  made  at  the  beginning  of  the 


measured  resistance  compared  with  theoretical 
(OHMS) 


Group 

Calculated 

Measured 

Ratio  (M  -T  '  ) 

1 

13.9 

19.5 

1.40 

2 

6.7 

9.6 

1.43 

3 

3.4 

5.4 

1.59 

4 

5.0 

7.0 

1.40 

5 

4.8 

8.4 

1.75 

6 

2.0 

3.3 

1.65 

7 

1.7 

3.0 

1.77 

8 

2.9 

5.0 

1.73 

9 

3.3 

5.9 

1.79 

10 

2.5 

4.7 

1.88 

Electrodes  in 

- Resistance  (Ohms) 

Parallel 

Measured 

Calculated 

Ratio  {M  -F  O 

(1) 

51,  53,  55.  57 

14.0 

14.  1 

1.0 

(2) 

51,  53,  55,  57,  59 

13.6 

10.3 

1.3 

(3) 

51  to  58 

12.9 

7.2 

1.8 

(4) 

56,  57,  58.  59 

22.3 

14.3 

1.6 

Ratio  of  (4)  to  (I) — that  is,  3-ft.  to  6-ft.  spacing — is  1.6. 
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investigation.  The  resistances  of  the  individual  elec¬ 
trodes  of  group  5  varied  between  47  and  67  ohms. 

These  tabulations  indicate  that  closer  spacings  than 
6  ft.  are  not  to  be  recommended,  that  increasing  the 
spacing  beyond  6  ft.  is  not  worth  the  trouble  and  that 
additional  rods  in  a  6-ft.  square  are  not  economical. 

Conclusions 

It  is  too  early  to  draw  definite  conclusions  regarding 
the  ultimate  superiority  of  a  certain  salt  or  a  certain 
electrode  material,  as  the  degree  of  corrosion  and  the 
duration  of  the  salting  effect  cannot  be  evaluated  at  this 
time.  Therefore  the  questions  propounded  earlier  in 
this  article  cannot  all  be  definitely  answered. 

The  reductions  in  resistance  that  can  be  obtained  by 
using  parallel  grounds  and  by  salting  are  showm. 

The  question  of  how  quickly  the  salts  take  effect  may 
be  answered  by  the  statement  that  in  the  case  of  rock 
salt  an  appreciable  reduction  may  be  realized  in  about 
two  weeks,  but  a  longer  time  must  elapse  in  the  case  of 
other  salts  unless  the  solution  is  poured  around  the  elec¬ 
trodes,  as  was  done  in  group  4.  The  time  necessary 
for  the  salts  to  become  effective  undoubtedly  depends  on 
the  nature  of  the  soil,  and  the  results  obtained  at  East 
Pittsburgh  may  not  apply  to  other  localities. 

How  long  the  effect  lasts  has  not  yet  been  determined ; 
it  appears  that  it  will  last  at  least  a  year,  however. 

The  most  economical  ground  to  use  is  still  undeter¬ 
mined.  because  the  lasting  effect  of  salting  and  the 
corrosive  effect  are  not  definitely  known.  ’  Prof.  O.  B. 
Wooten  (see  reference  2  in  bibliography)  has  stated  that 
pipes  imbedded  in  soil  treated  with  rock  salt  show  little 
corrosion  after  two  years. 

From  the  electrical  standpoint,  rock  salt  is  the  most 
efficacious  in  reducing  the  resistance  of  driven  electrodes. 
From  the  first  cost  standpoint,  it  also  has  the  advantage 
over  copper  sulphate.  The  costs  of  the  salt  used  in  car¬ 
load  lots  at  Pittsburgh  are  as  follows  per  100  lb. :  Copper 
sulphate,  $4.30;  iron  sulphate,  $1.40;  rock  salt,  $1.95. 

h'rom  the  standpoint  of  ease  of  installation,  the  rods 
possess  a  distinct  advantage.  Pipes  require  driving 
points  and  caps  and  must  in  general  be  larger  in  diam¬ 
eter  than  rods  of  equivalent  mechanical  strength ;  there¬ 
fore  they  require  additional  effort  to  drive  them. 

Treating  the  soil  by  pouring  electrolyte  inside  of  pipe 
electrodes  that  have  been  drilled  with  numerous  holes 
apparently  possesses  certain  advantages,  as  the  electro¬ 
lyte  takes  effect  quickly  and  it  is  simple  to  repeat  the 
treatment.  The  cost  of  such  an  installation  is  higher.  It 
is  doubtful  whether  the  advantages  derived  outweigh  the 
increase  in  cost. 

No  attempt  has  been  made  to  discuss  methods  of  mak¬ 
ing  earth  connections  in  unfavorable  soils.  Grounds 
of  that  character  require  special  methods,  usually  costly. 

There  is  one  point  which  the  author  wdshes  to  stress 
emphatically.  It  is  that  measurement  of  the  resistance 
of  grounds  is  essentially  from  the  protective  and  the 
economic  standpoints.  If  one  electrode  provides  a  suffi¬ 
ciently  low  resistance,  it  is  patently  uneconomical  to  drive 
more  or  to  salt  the  earth.  Moreover,  it  is  only  by  meas¬ 
uring  the  resistance  of  the  ground  when  it  is  installed 
that  the  necessity  for  additional  electrodes  or  salting 
becomes  apparent. 

Regarding  the  frequency  with  which  the  resistances 
should  be  checked,  it  appears  from  the  data  here  col¬ 
lected  that  once  a  year  is  sufficient ;  perhaps  the  interval 
may  safely  be  longer.  The  measurement  should  prefer¬ 
ably  he  made  in  April  or  May.  It  is  to  be  recommended 
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FIG.  6 — RESISTANXE  OF  FIVE  GROUPS  OF  ELECTRODES  USING  COPPER- 
COATED  STEEL  RODS  SPACED  8  FT.  INSTEAD  OF  6  FT. 


that  in  addition  to  measuring  each  ground  when  it  is 
installed,  a  second  test  be  made  about  two  weeks  later. 

The  author  wishes  to  take  this  opportunity  to  express 
to  R.  M.  Keller,  J.  B.  Leinbach  and  O.  Ackerman  his 
appreciation  of  their  co-operation  in  conducting  this  in¬ 
vestigation. 

Bibliography 

1.  O.  S.  Peters,  “Ground  Connections  for  Electrical  Systems,” 
Bulletin  108  of  Bureau  of  Standards. 

2.  O.  B.  Wooten.  “The  Resistance  of  Electrical  Ground  Con¬ 
nections.”  Bulletin  10  of  Agricultural  and  Mechanical  College 
of  Texas. 

3.  H.  M.  Towne,  “Lightning  .Arrester  Grounds.”  Publication 
Y-1949  of  the  General  Electric  Company. 

4.  S.  S.  Hertz,  “Electrical  Characteristics  of  Driven  Grounds.” 
Paper  presented  before  International  Association  of  Municipal 
Electricians. 


447 


Reducing  Distribution  Losses 

TENTH  ARTICLE 

Results  Obtained  on  One  System 

By  J.  B.  Moorhouse 

Electric  Distribution  Engineer  Central  Illinois  Public  Service 
Company,  Springfield,  III. 

The  economical  operation  of  an  electric  utility 
requires  consideration  of  all  factors  involving  operat¬ 
ing  expense.  Where  greatest  savings  may  be  made  the 
greatest  effort  should  be  expended  to  produce  that  saving. 
Power  stations  have  received  their  share  of  attention  in 
improvement  of  design  and  methods  of  operation  with 
most  gratifying  results.  As  indicated  in  the  previous 
articles  of  this  series  transmission  and  distribution  sys¬ 
tems  offer  a  field  for  further  development  in  reducing 
losses  and  improving  service  and  concrete  evidence  is 
offered  in  this  the  final  installment. 

The  amount  of  money  which  may  be  spent  in  investi- 


DISTRLBUTION  LOSSES  EXPRESSED  AS  A  FUNCTION  OF 
ENERGY  CONSUMPTION 

gating  losses  and  for  reconstruction  purposes  depends 
upon  the  amount  which  can  be  saved  by  the  improved 
system.  It  is  evident  that  the  return  on  a  town  of  300 
average  customers  will  not  warrant  the  expense  of  a 
detailed  survey  for  loss  reduction.  Cities  of  5,000  popu¬ 
lation  and  above  which  have  high  unaccounted  for  losses 
justify  the  cost  of  a  detailed  survey  to  the  extent  of  using 
graphic  instruments  where  needed. 

The  trend  of  loss  reductions  of  thirteen  towns  in  the 
territory  served  by  the  Central  Illinois  Public  Service 
Company  is  shown  in  the  table.  The  tabulation  is  pre¬ 
pared  from  monthly  loss  reports  over  a  period  of  nine¬ 
teen  months.  It  may  be  observed  that  the  losses  in  these 
towns  are  approaching  values  indicated  in  the  accom¬ 
panying  curve.  The  greatest  savings  were  realized  in 
towns  “C”  and  “I,”  the  least  in  towns  “B,”  “K,”  “H” 
and  “M,”  indicating  there  was  little  relationship  between 


TABLE  OF  LOSS  REDUCTIONS 


Kw.-Hr.  Per  Year  Per  Cent  Loss 

Supplied  to  Per  Cent  Loss  After  Survey  and 
Town  Distribution  System  Before  Survey  Reconstruction 

A .  110,000  45  39 

B .  156,000  26  24 

C .  216,000  45  22 

D .  252,000  25  14 

E .  252,000  27  19 

F .  264,000.  22  16 

G .  276,000  27  18 

H .  516,000  24  19 

1 .  1,020,000  38  17 

J .  1,080,000  27  19 

K .  1,680,000  18  14 

L .  2,640,000  21  14 

M .  4,245,000  10  5 


community  consumption  and  potential  loss  reductions. 
Town  “F”  of  the  above  list  had  poorly  located  dis¬ 
tribution  transformers  of  excess  capacity.  When  recon¬ 
struction  was  carried  on  84  kva.  was  removed  from  the 
town,  leaving  202  kva.,  yet  service  was  greatly  improved. 
Town  “J”  is  in  a  coal  mining  district  where  it  is  difficult 
to  plan  overhead  construction  due  to  the  variation  in 
number  of  customers.  Town  “L”  is  located  in  a  flood 
area ;  emergency  use  of  unmetered  electrical  energy  raises 
the  loss  percentage  above  normal.  Service  in  town  “M” 
is  furnished  to  several  canning  companies,  whose  power 
load  is  heavy  for  a  few  weeks  only.  Service  to  these 
companies  is  transferred  from  small  transformer  banks 
to  large  banks  during  the  canning  season,  thereby  mini¬ 
mizing  transformer  losses.  The  variety  of  conditions 
encountered  makes  it  necessary  for  the  distribution  man 
to  familiarize  himself  with  local  conditions  before  mak¬ 
ing  recommendations  for  reconstruction. 


Net  Cost  of  Condensing- Water 
Conduits 

IN  THE  accompanying  table  are  given  the  estimated 
installed  costs  of  various  condensing-water  conduits, 
exclusive  of  overhead  charges  during  construction  such 
as  organization,  engineering,  interest,  etc.,  derived  from 
a  reproduction  cost  appraisal  of  an  Eastern  central  station 


MISCELLANEOUS  NET  COST  DATA  FOR  CONDENSING- 
WATER  TUNNELS  (NO  OVERHEAD) 


Intake  tunnel,  322  ft.  long,  circular  brick,  inaide  diameter 

6  ft.  6  in.,  walls  12  in.  thick . . . $36,788 


Intake  tunnel,  94  ft.  long,  other  dimensions  as  above,  brick. .  9,336 

Discharge  tunnel,  186  ft.  long,  reinforced  concrete,  inside 
dimensions  4  ft.  x  6  ft.,  walls  8  in.  and  16  in.  thick, 
roof  slab  12  in.  thick,  inside  face  of  side  walis  water¬ 
proofed  with  felt  and  pitch,  with  4-in.  brick  protection 

course  . . .  B,196 

Discharge  tunnel,  87  fU  long,  reinforced  congrete,  4  ft.  x 
5  ft.  inside  dimensions,  wall  3  in.  thick  on  one  side  and 
16  in.  thick  on  other,  roof  slab  12  in.  thick,  water¬ 
proofed  as  above  .  2,354 


(For  contractor’s  compensation  add  5  per  cent  to  above) 
Intake  Screens 

Two  Link  Belt  vertical  intake  screening  elevators,  25  ft 
6  in.  on  centers ;  6  ft.  6  in.  screening  panels  of  No.  9 
BWG  1-ln.  square  mesh  screen  cloth  with  steel  frame¬ 
work ;  No.  4103  malleable  iron  closed  joint  pintle  chain 
driving  machinery,  splash  plate  guards,  spray  pipes, 
valves  and  connections,  driven  by  and  including  5-hp., 
650-volt,  three-phase,  60-cycle  motor  with  reduction 
gear  and  including  steel  framework  for  hoisting  trash 

racks  .  7,644 

(For  contractor’s  compensation,  add  5  per  cent  to  above) 

1925  Field  Costs  (net,  no  overhead) 

Intake  and  discharge  tunnels,  each  reinforced  concrete  with 
18-in.  walls,  floor  and  roof  slabs. 

Intake,  463  ft.  long  with  7  ft.  x  7  ft.  inside  dimen¬ 
sions  and  86  ft.  length  of  sizes  ranging  from  6  ft. 

X  6  ft.  to  6  ft.  X  7  ft.,  with  manholes  and  gate  wells 
Discharge,  143  ft.  of  4  ft.  x  7  ft.  inside,  60  ft.  about 
6  ft.  6  In.  X  8  ft.  6  in.,  340  ft.  about  6  ft.  6  in. 

X  12  ft.,  10  ft.  of  4  ft.  6  in.  X  7  ft.j  and  manholes 

and  connections  . 241,937 

Screen  house  substructure  and  well,  32  ft.  6  In.  x  65  ft. 

X  36  rt.  deep,  reinforced  concrete  and  structural  steel, 
with  six  sluice  gates  2  ft.  x  9  ft.,  and  six  gates  2  ft. 

6  in.  X  7  ft.  6  In . .  .202,906 

Intake  screens  35  ft  6  in.  on  centers.  Link  Belt,  panels 
8  ft.  11  in.  wide,  6-hp.  motor  drive  through  reduction 
gear,  and  de-watering  pump  (1,100  gal.  per  minute) 

with  26-hp.,  1,750-r.p.m.  motor .  13,771 

Gate  valve  6  ft.  x  5  ft.  (diameter)  for  tunnel  between  two 

units,  bronze  . . 

(For  contractor’s  compensation  add  5  per  cent  to  above) 


located  on  tidewater  after  a  comprehensive  survey  of  the 
property.  Included  in  these  data  are  also  a  group  ()f 
similar  net  costs  taken  from  the  company’s  field  sheets  in 
connection  with  an  extension  made  during  1925.  All 
data  presented,  unless  otherwise  indicated,  are  based  on 
1927  figures. 
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Large-Unit 

Foundations 


By  P.  D.  Freudenberger 

Chief  Draftsman  Buffalo  General  Electric  Company, 
Buffalo.  N.  Y. 


IN  DESIGNING  and  constructing  the  foundation  for 
the  60,(XX)-kw.  turbo-generator  at  the  Charles  R. 
Huntley  station  of  the  Buffalo  General  Electric  Company 
a  particular  effort  was  made  to  hold  the  possible  values 
of  deflection  due  to  dead  and  live  loads  within  definite 
limits  to  prevent  misalignment  of  the  large  new  generat¬ 
ing  unit. 

The  total  weight  of  this  machine  alone  is  1,500,000  lb. 
This  load,  together  with  the  condenser,  piping  and  dead 
load,  is  supported  on  an  isolated  island  60  ft.  high  and 
resting  on  bedrock.  The  rock  was  located  approximately 
40  ft.  below  the  grade  and  was  found  to  be  of  very  high 
structural  strength.  A  sample  tested  to  26,000  lb.  per 
square  inch  in  direct  compression. 

The  substructure  for  the  foundation  is  made  up  of 
ten  interlocking  steel  sheet  pilings,  concrete-filled  cais¬ 
sons,  with  a  concrete  mat  at  the  top.  Stresses  in  the 
concrete  were  kept  within  the  following  limits : 

Direct  compression,  400  lb.  per  square  inch. 

Combined  compression  and  bending,  450  lb.  per  square  inch. 
Axial  compression  under  column  bases,  500  lb.  per  square  inch. 
Tension  in  reinforcing  steel,  10,000  lb.  per  square  inch. 

No  variation  in  deformation  greater  than  0.02  in.  was  permitted 
in  the  concrete  shafts  of  the  caissons. 

The  superstructure  is  made  up  of  structural  steel  with 
a  4-in.  covering  of  concrete.  The  concrete  covering  was 
requested  by  the  manufacturer  of  the  turbo-generator  as 
an  insulation  against  temperature  changes.  However, 


HEAVY  BEAM  BEYOND  CROSS  BRACING  SUPPORTS  CENTER 
BEARINGS  OF  THE  UNIT 


there  are  other  advantages  which  warranted  its  use.  The 
concrete  covering  forms  a  preservative  against  corrosion, 
is  sound  deadening  and  adds  to  the  rigidity  of  the 
foundation  in  general. 

The  size  of  the  members  forming  the  steel  structure 
was  determined  by  their  deflection  due  to  the  dead  load, 
plus  25  per  cent  of  the  turbine  load  as  an  allowance  for 
impact.  The  deflection  of  the  beams  and  girders  was 
kept  below  0.002  in.  and  that  of  the  column  shafts  0.04 
in.,  with  no  variation  at  any  point  on  the  structure  greater 
than  0.02  in.  The  0.04-in.  deformation  referred  to  in 
the  column  shafts  includes  the  dead  load,  the  impact  and 
the  bracing  stresses.  The  deformation  due  to  the  dead  load 


Xsft*  ■*  A  A  f 


the  bracing  BETWEEN  THE  WIDELY  SPACED  COLUMNS  ON  THE 
RIGHT  IS  THE  SAME  AS  SHOWN  ABOVE 


THE  GAP  IN  THE  STEEL  FLASHBOARD  AT  THE  TURBINE  FLOOR  LINE 
IS  FOR  THE  THROTTLE  VALVE 
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FRAMING  PLAN  OF  TURBINE  DECK, 
SHOWING  THE  BROKEN-BACK 
CONSTRUCTION  OF  BRACING 


1 


X 


alone  is  below  0.02  in.  The  fiber  stresses  in  the  beams 
and  girders  is  approximately  3,500  lb.  per  square  inch 
throughout  the  structure. 

The  steel  structure  is  braced  in  all  directions  to  with¬ 
stand  shocks  and  make  it  rigid.  In  determining  the 
stresses  an  arbitrary  value  of  25  per  cent  of  the  machine 
loads  was  con.sidered  as  acting  on  the  plane  of  the  shaft. 
As  the  unit  is  located  partly  within  an  already  existing 
building,  the  main  girders  could  not  be  made  continuous. 
This  broken-back  feature  was  taken  care  of  by  provid¬ 
ing  horizontal  bracing  in  the  main  deck  of  the  structural 
steel.  Bracing  members  were  designed  with  an  allowable 
fiber  stress  of  16,000  lb.  per  square  inch. 

.'\  novel  method  of  obtaining  the  initial  tension  in  the 
diagonals  was  employed.  The  amount  of  tension  varied 
from  10,000  lb.  to  30,000  lb.  per  member,  depending 
uixin  its  area  in  cross-section.  It  was  necessary  to  use 
the  varying  values  mentioned  to  produce  measurable 
amounts  of  draw  of  from  0.01  in.  to  0.015  in.  The 
diagonals  were  not  fabricated  until  the  main  members  of 
the  foundation  were  in  their  exact  location  and  riveted. 
Each  diagonal  was  then  made  from  accurate  measure¬ 
ments  and  templates  taken  in  the  field.  The  holes  in  the 
upper  end  of  the  member  were  made  to  size,  while  the 
ones  in  the  lower  end  were  sub-punched  and  at  a  location 
to  allow  for  draw.  With  the  diagonal  in  position  the 
upjier  end  was  riveted.  By  means  of  four  drift  pins  and 
a  man  with  an  air  gun  at  either  side,  alternately  tapjiing 
the  pins  with  hammers,  the  diagonal  was  stretched  to  its 
required  length.  With  the  drift  pins  in  place,  the  re¬ 
maining  holes  in  the  connection  were  reamed  and  riveted. 
Finally  the  drift  pins  were  removed,  the  holes  reamed 
and  riveted  and  the  structure  completed. 

Stresses  in  the  rivets  were  kept  below  usual  values. 
The  rivet  values  in  shear  for  the  primary  members  were 


10,000  lb.  per  square  inch  for  shop-driven  rivets  and 
7,000  11).  per  square  inch  when -driven  in  the  field.  Many 
of  the  rivets  have  a  very  long  grip,  and  at  first  some  diffi¬ 
culty  was  encountered  in  making  them  tight.  By  double 
gunning  and  cooling  the  ends  of  the  rivets  no  further 
difficulty  was  encountered. 


Cost  of  Outdoor  Station 

An  unusual  outdoor  hydro  plant  of  30-kw.  rating 
.was  described  by  Joseph  Franz,  engineer  Southern 
Berkshire  Power  &  Electric  Company,  Stockbridge, 
Mass.,  in  the  Electrical  World  Dec.  31,  1927,  page 
1350.  Since  the  article  was  prepared  the  accompanying 
cost  data  have  been  received  in  reference  to  the  instal¬ 
lation,  which  is  of  the  induction-generator  type  with  an 
18-in.  turbine  running  under  a  net  head  of  104  ft.  .4 

ITEMIZED  COSTS  OF  30-KW.  HYDRO  PLANT 


Excavation  and  placing  concrete  flume 

Headgate  and  racks . 

Turbine,  f.o.b.  West  Stockbridge . 

Generator,  f.o.b.  West  Stockbridge. . . . 

Circuit  breaker . 

Galvanized  iron  hood . 

Miscellaneous  material  and  carting  . . . 
Labor  erecting  and  connecting  unit.  . . 
Engineering  and  superintendence  . 


Total  installation .  $5,759.41 

Per  kilowatt .  $191.98 


concrete  dam  was  already  available  for  use  when  the 
hydro  plant  was  built.  The  generator  is  provided  with  a 
galvanized  iron  umbrella,  built  by  a  local  plumber,  to 
insure  additional  protection  against  the  elements,  and  its 
erection  cost  is  included  in  the  erection  expense.  The 
umbrella  was  erected  by  one  man  in  about  one  day. 
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Light-Weight  Manhole  Hoist 

By  R.  L.  Dodd 

General  Foreman  Underground  Dh'ision, 

Mihvaukee  Electric  Railway  &  Light  Company,  Mihvaukee,  IVis. 

Excavating  deep  manholes  in  busy  city  streets 
often  presents  a  rather  vexing  problem  in  digging 
and  disposal  of  the  dirt.  The  dirt  cannot  be  thrown  up 
with  shovels  after  the  hole  has  gone  down  more  than 
6  or  7  ft.  and  quite  frequently  a  city  ordinance  requires 
the  immediate  removal  of  the  dirt.  The  use  of  winch- 
operated  hoists  in  this  work  is  not  uncommon,  but  the 
hoists  are  not  always  easily  portable  and  are  not  infre¬ 
quently  awkward  and  hard  to  handle.  These  difficulties 
have  been  pretty  well  disposed  of  in  the  hoist  that  is  used 
by  the  underground  division  of  the  Milwaukee  Electric 
Railway  &  Light  Company. 

This  particular  hoist  was  built  by  the  company  in  the 
fall  of  1927,  has  been  in  use  since  that  time  in  the  exca¬ 
vation  of  tunnel  shafts  and  deep  manholes  and  has  per¬ 
formed  very  satisfactorily.  The  winch  is  the  same  as 
is  used  in  building  foundation  caissons.  It  is  a  Thomas 
winch,  equipped  with  a  2-hp.  motor  speed  reduction 
gear,  ratchet  and  large  nigger  head.  The  mast  is  6x6- 


can  be  disassembled,  loaded  on  a  truck,  moved  a  reason¬ 
able  distance  and  erected  at  the  new  location  by  four 
men  in  two  hours. 

Western  Utility  Freight  Bill 
Is  No  Small  Item 

The  results  of  a  recent  inquiry  among  a  number  of 
electric  light  and  power  companies  in  the  Western 
States  shed  light  on  the  magnitude  of  their  annual  freight 
bills.  Although  a  numl)er  of  companies  were  unable  to 
make  any  definite  statement,  and  others  could  only  ap¬ 
proximate  the  annual  costs  because  transjxirtation 
charges  were  included  in  the  cost,  it  was  possible  to  get 
data  for  four  operating  systems.  To  reduce  them  to  a 
comparable  basis  they  have  been  worked  out  in  terms  of 
dollars  of  freight  charges  per  kilowatt  of  installed  plant 
cai)acity,  with  the  following  results ; 

Cents  Cents 

Company  A  . 62  to  78  Company  C  .  87  to  $1.15 

Company  B  . 67  Company  D  . $1.40 


The  figures  for  Company  .X  are  exclusive  of  charges 
for  some  new  heavy  machinery  and.  therefore,  represent 
an  average  year  when  no  considerable  amount  of  new 


I.IGIIT-WEKniT  MOIST  BEING  I’SEP  TO  REMOVE  EXCAVATED  MATERIAL  FROM  TUNNEL  AND  LOAD  A  DIRT  TRUCK 


in.  hardwood  timber  about  12  ft.  long.  The  boom  is  a 
3ix4;|-in.  x  7-ft.  hardwood  crossarm  reinforced  with  a 
ix2yin.  steel  strap  along  the  top.  •  The  boom  braces  are 
2x6-in.  soft  wood.  The  liack  braces  are  l;J^-in.  iron 
pipes,  with  the  lower  ends  7  ft.  from  the  mast.  The 
pivots  at  top  and  bottom  of  the  mast  are  1-in.  bolts. 

The  winch  is  attached  bodily  to  the  mast  by  means 
of  one  bolt  and  three  braces  so  that  it  revolves  with  the 
crane.  'I'he  power  supply  is  wired  to  the  top  of  the 
back  braces,  thence  to  the  mast  and  the  motor  through 
flexible  leads.  The  lifting  buckets  are  made  of  trans¬ 
former  oil  barrels  cut  in  half  and  bail  hooks  welded  on. 
The  capacity  of  the  hoist  is  about  500  lb.  at  a  speed  of 
ft.  per  minute.  The  ojierator  runs  the  motor  con- 
tiniKiusly  and  controls  the  speed  of  hoisting  and  lowering 
entirely  with  the  1-in.  rope  wrapped  around  the  nigger 
head.  1  he  ratchet  prevents  dropping  the  bucket  if  the 
motor  should  stop.  This  hoist,  on  account  of  the  sim¬ 
plicity  of  its  construction  and  the  light  w'eight  of  its  parts, 


construction  is  going  on.  Company  1)  included  freight 
charges  on  a  considerable  amount  of  new  construction, 
which  apparently  accounts  for  the  high  freight  charges 
per  kilowatt  of  plant. 

In  plant  capacity  these  companies  range  from  some¬ 
what  less  than  100,000  kw.  upward.  It  is  not  to  be  ex¬ 
pected  that  the  unit  figures  will  agree  even  roughly.  The 
items  are  too  few  to  justify  the  taking  of  an  average, 
but  they  seem  to  warrant  the  assumption  of  67  cents  of 
freight  charges  per  kilowatt  of  plant  as  a  reasonable 
minimum,  though  this  is  seriously  affected  by  a  number 
of  factors,  particularly  the  rapidity  of  growth  and  the 
distance  of  transjx)rting  fuel  and  machinery. 

If  it  f)e  granted  that  the  samples  are  representative  of 
conditions  in  the  eleven  Western  States,  with  somewhat 
more  than  3,500,000  kw'.  of  plants,  an  estimate  for  the 
combined  freight  bills  of  that  section  is  $2,500,000. 

For  the  same  systems  the  freight  bill  ranged  from  2^ 
cents  to  8  cents  per  dollar  of  value  of  the  freight. 
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GROWTH  OF  WATER  POWER  DEVELOPMENT  IN  CANADA 


Mill  ions  of  Horsepower 


CAurcf^'’ 


LEGEND 
Wafer  Powers  — 

Developed  sites - 

Undeveloped  sites--- 
Capacity  of  Sites 

1,000  Hp  or  under - 

1,000  Hp.- 100,000  Hp.- 
100,000  Hp-1,000,000  Hp. 
Above  1,000,000  Hp.-- 


Yukon 

A,N.W.T.. 

D.  c. . 

Alta. . 

Sas. 
Man.- 
On  t 
&ue.-’' 
Mar  Prdvs 


AVAILABLE  WATER  POWER  BY  PROVINCES 


(At  Ordinary  Minimum  Flow) 


Fxq.  1 — Location  and  growth  of  Canada  water  powers 


Table  I — Customers  by  Provinces  in  Canada*  1924-1925 


Power 

Customers 


Commercial  Lighting 
Customers 
1924  1925 

176,444  180,994 


Domestic  Lighting 
Customers 
1924  1925 

988,480  1,063,530 

3,061  2,813 

31,667  32,159 

21,955  24,483 

271,475  297,965 

416,376  441,622 

76,260  86,616 

32,219  34,188 

44,904  46,332 

90,209  96,996 

354  356 


Total  Central  Station 
Customers 
1924  1925 

1,200,950  1.279,731 

3,717  3,706 

40,315  40,881 

27,759  30,676 

321,494  347,356 

507,038  534,513 

92,511  102,831 

41,807  44,394 

55,488  57,435 

110,341  117,457 

480  482 


Province 
Canada.. . . 


Prince  Eklward  Island 

Nova  Scotia . 

New  Brunswick . 

^ebeo . 

(Ontario . 

Manitoba . 

Saskatchewan . 

Alberta . 

British  Columbia. . . . 
Yukon . 


^Dominion  Bureau  of  Statistics. 


AVAILABLE  WATER  POWER 
on  Basis  of  24-hr.  Power 
at  80%  Efficiency  ^ 


DEVELOPED  WATER  POWER 


Quebec 


Quebec 


Hr.  Edward  Is. 
Nova  Scotia,, 
New  Brunswick-, 


Pr.  Edward  Is. 
Nova  Scotia-.. 
New  Brunswick-, 


Pr.  Edward  Is. 
Nova  Scotia... 
New  Brunswick'., 


Ontario 


YukonAN.W.T. 


Yukon  iN.W.T. 


YukoniN.W.T. 


Ontario 


Manitoba 


Manitoba 


TOTAL-20.197,  000  Hp.  TOTAL-33,113,200  Hp. 

Fig.  2 — Available  water  power  of  Canada  on  basis  of  24-hour  pozver  at  80  per  cent  efficiency 


TOTAL 
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Water  Powers 

of  Canada* 

$900,000,000  invested  in  5,000,000  hp. 
or  about  $180  per  horsepower — 33,000,- 
000  hp.  still  available  six  months  of  year 

CANADA  has  abundant  water-power  resources  and 
they  have  been  developed  rapidly  in  late  years.  In 
1910  the  capital  invested  in  water  power  was  $121,- 
000,000,  and  in  1927  it  was  $900,000,000 — a  growth  of 
600  per  cent  in  seventeen  years.  The  average  capitaliza¬ 
tion  per  horsepower  is  $183  and  there  is  a  present- 
developed  capacity  of  installed  turbine  horsepower  of 
4,883,266.  The  available  24-hour  power  at  80  per  cent 
efficiency  is  20,197,000  and  that  available  on  a  six-month 
flow  basis  is  33,113,200.  The  total  recorded  resources 
would  warrant  the  installation  of  about  43,000,000  hp., 
according  to  the  Department  of  the  Interior,  Canada.* 
The  distribution  of  water-power  resources  is  given  in 
the  accompanying  table.  It  shows  they  are  well  dis¬ 
tributed  from  coast  to  coast  and  in  transmission  distance 
of  the  larger  cities.  The  growth  in  installation  has  been 
rapid  as  shown  by  the  following  data  on  horsepower 
installed:  1900,  170,000;  1910,  975,000;  1914,  1,946,000; 
1920,  2,508,000;  1927,  4,883,000.  Many  projects  are  in 
prospect  and  it  is  expected  that  a  rapid  growth  will 
continue. 

The  central  stations  utilize  4,012,428  hp. ;  the  pulp 
and  paper  mills,  526,731  hp.,  while  electrochemical  and 
miscellaneous  installations  total  344,107  hp.  The  instal¬ 
lation  aggregates  5.13  hp.  per  capita.  In  the  central- 
station  industry  there  are  308  stations.  Of  these,  218, 
with  an  installation  of  2,759,729  hp.,  are  private  plants, 
and  90,  with  an  installation  of  1,252,699  hp.,  are  oper¬ 
ated  by  public  bodies. 

New  equipment  installed  and  ready  for  operation  dur¬ 
ing  1927  totaled  221,655  hp. ;  other  undertakings  were 
advanced  to  such  a  stage  that  additional  installation  to 
the  extent  of  378,000  hp.  will  be  in  place  by  midsummer 
of  1928,  bringing  the  total  for  Canada  to  well  over  the 
five  million  mark,  or  double  the  installation  at  the  end 

*  Abstract  of  report  of  Water-Resources  Paper,  No.  60,  De¬ 
partment  of  the  Interior,  Canada. 


TOTAL  WATER  POWER 
(Nov  1.1927) 


AVAILABLE 


DEVELOPED 


4,865.2bbHp.  OTHER  INDUSTRIES 
544.107  Ha 

T6% 


CENTRAL  STATION  POWER  (Jan  1. 1927 ) 
Capacity  in  Terms  of  Output 


FIG.  3 — UTILIZATION  OF  WATER-POWER  RESOURCES  OF  CANADA 


of  1920.  Other  developments  in  progress  or  definitely 
planned  are  expected  to  add  another  2,000,000  hp.  by 
the  end  of  1930. 

Of  the  total  hydraulic  installation  82  per  cent  is  in 
central  electric  stations.  This  percentage  has  been  stead¬ 
ily  rising  and  there  is  every  indication  that  the  trend 
will  continue. 

Next  to  these  in  magnitude  of  hydraulic  power  use 
is  the  pulp  and  paper  industry,  which,  however,  is  also 
a  heavy  user  of  purchased  energy.  This  industry  has 
a  total  of  526,731  hp.  in  connection  with  the  mills  them¬ 
selves  and  purchases  additional  energy  from  central 
electric  stations  estimated  to  represent  the  use  of  more 
than  831,000  hp.,  giving  a  total  utilization  of  1,358,052 
hp.  of  hydro  power. 


Table  II — Distribution  of  the  Developed  Water  Power  in  Canada  (Nov.  1, 1927) 


Province 

Turbine  Installation  in  Horsepower 

Population 
June  1, 
1927 

Total 

Installation 
Per  1,000 
Population, 
Hp. 

Available  24-Hour  Powi.r 
at  80  Per  Cent  Effidency 

Turbine 

Installation, 

Hp. 

In  Central 
Electric 
Stations 

In  Pulp 
and  Paper 
Mills 

In  Other 
Indus  triee 

Total 

At  Ordinary 
Minimum 
Flow,  Hp. 

At  Ordinary 
Six  Months' 
Flow,  Hp. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

British  Columbia  . . 

Alberta . 

Saskatchewan . 

Manitoba . 

Ontario . 

Quebec . 

New  Brunswick . 

Nova  Scotia.. 

Wnce  Edward  Island . 

Yukon  and  North  West  Territory.. . . 

Canada . 

330,679 

33,520 

238,725 

1,544,766 

1,796,692 

25,825 

31,942 

279 

10,000 

80,500 

174,548 

242,044 

13,003 

16,636 

61,883 

587 

35 

16,400 

107,774 

126,707 

8,403 

17,124 

1,995 

3,199 

473,062 

34,107 

35 

255,125 

1,827,088 

2,165,443 

47,231 

65,702 

2,274 

13,199 

575,000 

617,000 

836,000 

647,000 

3,187,000 

2,604,000 

411,000 

543,000 

87,000 

12,000 

1,931,000 

390,000 

542,000 

3,309,000 

5,330,000 

8,459,000 

87,000 

20,800 

3,000 

125,200 

5.103.500 
1,049,500 
1,082,000 

5.334.500 
6,940,000 

13,064,000 

120,800 

128.300 
5,300 

275.300 

473,062 

34,107 

35 

255,125 

1,827,088 

2,165,443 

47,231 

65,702 

2,274 

13,199 

4,012,428 

526,731 

344,107 

4,883,266 

9,519,000 

513.0 

20,197,000 

33,113,200 

4,883,266 

2  includes  only  hydro-eleotrio  stations  total  of  about  1,358,000  hp.  actually  used  in  the  man-  Column  5  totals  all  turbines  and  waterwheels  in- 
wmcn  develop  power  for  sale.  ufacture  of  pulp  and  paper.  stalled  in  Canada. 

*  ‘“dudes  only  water  power  aetuolly  de-  Colmoon  4  includes  only  water  power  actually  detel-  Column  6  lists  the  population  as  of  June  I,  1927, 
Pdp  and  paper  oompanies.  In  addition  to  oped  in  connection  with  industries  other  than  the  according  to  estimates  made  by  the  Dominion  Bureau 
paper  companies  purchase  from  central-station  and  pulp  and  paper  industries.  These  of  Statistics, 
e  oydro-power  central  stations  totaled  in  Column  industries  also  purchase  blocks  of  power  from  the  Column  7  averages  the  developed  water  power  per 
norsepower  estimated  at  about  831,000,  making  a  central  stations  which  are  totaled  in  Column  2.  1,000  population. 
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Switch-Structure  Equipment 
Schedules 

A  logically  and  carefully  arranged  system  of  pre¬ 
paring  drawings  saves  time  and  results 
in  more  valuable  records 

P>v  W.  F.  Sutherland 

Toronto  Hydro-Electric  System 

SHOWINCj  of  structural  details  and  equipment  ratings 
on  the  same  drawing  is  open  to  objections  from  many 
standpoints:  Confusion  frequently  results  from  the  ad¬ 
mixture  of  electrical  and  mechanical  features,  particularly 
when  structures  are  built  by  contractors.  Revisions  are 
difficult.  Complete  information  cannot  always  be  pro¬ 
vided,  owing  to  insufficient  space.  After  a  few  years, 
office  records  are  apt  to  become  obsolete  and  of  little 
value  for  accurate  reference  as  to  constructional  condi¬ 
tions  in  the  station. 


With  the  practice  now  followed  by  the  Toronto  Hydro- 
Electric  System,  a  complete  inventory  of  electrical  equip¬ 
ment  is  always  available,  down  to  the  nuts  and  bolts 
used  for  fixing  the  various  component  details.  Records 
are  always  up  to  date.  Drawings  can  be  revised  for  the 
installation  of  an  additional  feeder  in  a  few  hours, 

instead  of  several  days. 

Three  separate  types  of  drawing  are  now  issued:  (a) 
Construction  drawings  for  the  building  of  structures; 
(b)  diagrammatic  equipment  cross-sections:  and  (c) 
electrical  equipment  schedules. 

(a)  The  construction  drawings  for  structures  follow 
standard  practice,  generally  speaking.  All  details  and 
dimensions  necessary  for  the  building  of  the  purely 

mechanical  portions  of  the  structures  are  given.  Con¬ 
duit  is  shown  on  these  and  the  main  ground  buses  are 
also  called  for,  detail  grounding  being  left  to  the  man  on 
the  job,  who  follows  standard  ])ractice. 

Cb)  The  diagrammatic  equipment  cross-sections  (  Fijr. 
1 )  show  the  structure  to  scale  and  also  the  electrical 
equipment,  approximately  to  scale,  in 

the  location  intended  for  it.  sep¬ 

arate  cross-section  is  drawn  for  each 
type  of  compartment,  feeder,  trans¬ 
former  or  otherwi.se.  where  the.se 
differ  markedly  in  detail,  and  where 
differences  cannot  be  dealt  with  satis¬ 
factorily'  by  notes.  No  dimensions 
are  shown,  nor  is  any  information 
given  concerning  the  size  of  appa¬ 
ratus  or  type.  The  drawing  is  merely 
a  picture,  nothing  else. 

Disconnecting  switches,  current 
transformers,,  etc.,  are  indicated  with 
as  little  detail  as  possible,  and  thus 
become  symbols  for  the  actual  e(|uip- 
ment.  Owing  to  the  ab.sence  of  detail 
information,  these  equipment  cross- 
sections  are  ((uite  general  in  their  ap¬ 
plication,  and  thus  one  cross-section 
may  readily  re])resent  all  the  feeders 
in  a  station  irrespective  of  size  of 
cables,  current  transformers,  or  other 
details  subject  to  variation. 

Elevations  of  compartments  have 
been  found  of  little  use,  and,  in  gen¬ 
eral.  have  been  omitted,  the  cross- 
.section  usually  giving  all  information 
required  for  the  arrangement  of  aj)- 
paratus  in  the  structures. 

(c)  The  electrical  equipment  sched¬ 
ule  (Figs.  2  and  3)  is  important,  for 
on  it  is  given  all  the  information  as 
to  what  compartments  are  eciuipped. 
the  apparatus  used  and  its  capacity. 
'I'he  drawing  showing  actual  circuits 
and  ecpiipment  rating  (Fig.  2)  is 
ruled  off  in  vertical  divisions,  each 
representing  one  complete  compart¬ 
ment.  The  individual  cell  or  com¬ 
partment  numbers,  which  also  ap¬ 
pear  on  the  structure  drawing,  are 
given  at  the  top  of  each  compartment. 
Relow  these  appear  the  types  of  serv¬ 
ice  to  which  the  compartments  are 
allocated,  and,  in  a  third  line,  the 
equipment  designations,  feeder  or 
transformer  numbers  appear.  Hori¬ 
zontal  lines  divide  the  vertical  divi- 


IHgs.  1  and  2 — Physical  arrangement  of  equipment  sJioivn  in  separate 
drazoings  from  circuits  and  apparatus  ratings 


The  physical  arrangement  only,  and  not 
equipment,  size  or  capacity,  is  shown  at  the 
left.  The  size,  capacity  and  kind  of  equip¬ 
ment,  but  not  the  physical  arrangement,  are 
shown  at  the  right. 

Special  symbols  have  been  used  where 
necessary  on  this  drawing  to  cover  appa¬ 
ratus  not  usually  shown  on  wiring  dia¬ 
grams;  otherwise  the  notation  is  standard. 
Kquipment  is  the  same  »>n  all  three  phases 
unless  otherwise  shown.  All  equipment 
to  be  installed  is  shown  in  full.  Reference 


numbers  applying  to  equipment  in  this 
structure  are  shown  in  the  upper  half  of 
each  circle.  Information  regarding  size  or 
capacity  of  equipment  is  given  in  description 
column  opposite  corresponding  number  in 
table  of  Fig.  3  or  in  lower  half  of  circle. 
Where  nothing  is  stated  in  the  “Required  for 
Mounting”  column,  mounting  equipment  is 
either  not  required  or  is  supplied  wMth  the 
apparatus.  One  set  of  lugs  on  each  set  of 
switches  is  to  be  painted  the  respective  phase 
colors. 
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DESCRIPTION 

REQUIRED  FOR  MOUNTING 

REMARKS 

1 

2 

‘/4  "xJ" meatium  hard  drawn  flat  copper 

Number  of  bars  shown  thus  ^ 

C.OI.800A.Z5,OOOV.  TP.  SJ.  type  H 203  oil  circuit  breaker 

^  3 
4 

Powerlite  ] 5,000V.  S.PS.T.  disconnecting  .switches 

Size  shown  thus 

J^ckard  £iec*  JSflOOV.  type  THrI5  current  trains! 

-  4S72 

2-RF-35,  4-6U.-2,  4- machine  bolts 

Size  shown  thus 

5 

6 

/  “diam.  round  copper  rod  as  per  detail  PR.  C.-J 

4-PH.B.-1,  1-6.C.L.-121 

_  1 

13,200V  V.C.I  cable 

Size  shown  thus  ™  A 

7 

Packard  flee'.  13,200/J10V.  200W.25'^ potential  trans. 

^wg.Alo^STL 

_ 1 

8 

C.6.E.  13,200V.  type  TD.-JZ  expulsion  fuses  8 ■support 
holders.  jii“Dip^  M’t’g. 

! 

9 

Power  life  15,000V.  bus  supports 

4-  X  2 /machine  bolts 

.... 

10 

Powerlite  ISjOOOV.  cable  supports  rr'pipe  Pl’tg'. 

11 

6.C.L.-121  cast  copper  lugs 

Hole fi’ drilled 

Hole'‘o‘’  8(  tapped  fori" bolt 

12 

PH.B.'l,  r'hex.  brass  nuts  i^g^thick 

13 

5tbi  underground  3 cond.  round  upright  end-bells 
16,000  V.  350 M.C.M.  No.  238,965 

IS.  Cl.  end  bell  bracket  No.  8, 1'PfsG, 
2-0.U.-1Z,  Z-^^xlti" mach. bolts 

14 

13,200V.  No.4  V.C.I.  hard  drawn  wire 

15 

G.  C.  L  -101  cast  copper  lugs  ZJyvy  Nn  S2S5 

l-i^"x!W' H.H.  capscrews,  ^/g" hex  nuts, 

/-  lockwasher,  1-  JfJ'  W.I.  washer 

16 

C.6.E.  13,200/1 10 V.  200  W.  ZSnjfype  C.^pJ  %rm  P. 
Potential  trans. 

_ _ J 

FIG.  3 — EQUIPMENT  IN  THIS  FORM  IS  INCLUDED  ON  DRAWINGS  LIKE  FIG.  2 


sions  into  sections  corresponding  to  station  floors.  Three 
lines  not  shown  in  Fig.  2  are  reserved  at  the  bottom  for 
further  reference  notes,  the  bottom  one  carrying  a  desig¬ 
nating  letter  corresponding  to  the  section  designations. 

.V  complete  wiring  diagram  is  drawn,  showing  all 
apparatus  in  one  typical  compartment  of  each  kind,  the 
others  being  left  blank  except  for  notes  calling  for  equip¬ 
ment  similar  to  the  typical  compartments.  I  f  a  compart¬ 
ment  has  no  equipment,  it  is,  of  course,  left  blank.  Each 
item  is  given  a  designation  seen  in  the  ujiper  halves  of 
the  circles ;  the  lower  halves  are  reserved  for  size,  in  the 
case  of  copper  and  cables,  or  capacity  in  amperes  for 
disconnecting  switches,  etc.  The  designation  refer  to  a 
table  on  the  same  drawing,  but  shown  separately  here, 
in  which  complete  details,  except  for  size  or  capacity,  are 
given.  Only  capacities  or  sizes  appear  on  the  diagram 
in  most  cases,  not  in  the  table,  thus  avoiding  a  multi¬ 
plicity  of  references. 

.As  arranged,  the  schedule  provides  a  means  of  record¬ 
ing  all  essential  information  in  a  most  convenient  form. 
It  is  a  wiring  diagram,  a  means  for  installing  the  equip¬ 
ment,  and  a  permanent  record  of  all  that  has  been 
installed.  The  arrangement  has  proved  most  successful 
on  the  Toronto  Hydro-PZlectric  System  both  in  office  and 
field. 


Remote  Starting  of  Fire  Pump 

By  D.  F.  Richardson 
General  Electric  Com/'any,  .Vm*  York  City 

13  FC  lvXd'L\'  the  owner  of  a  large  country  estate 
AV  installed  a  gasoline-engine-driven  centrifugal  pump 
>n  a  jniinp  house  remote  from  his  home  for  the  purpose 
of  fire  protection.  It  was  desired  to  provide  a  simple 
method  of  remote  starting,  parallel  to  the  control  in  the 
ponip  house,  by  means  of  which  the  jiump  could  be 
started  in  either  place. 

The  engine  is  started  by  an  electric  motor,  power  for 
which  is  supplied  by  a  12-volt  storage  battery.  A  con¬ 
tactor  was  installed  in  the  pump  house  and  its  pilot 
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circuit  was  wired  for  push-button  control  from  either 
the  pump  house  or  the  owner’s  residence,  with  indicating 
lamps  at  the  latter  point.  The  12-volt  battery  circuit  is 
also  used  for  the  pilot  circuit. 

Pressing  the  button  at  either  point  energizes  the  hold¬ 
ing  coil  in  the  contactor  and  closes  the  motor  circuit, 
starting  the  motor.  A  second  set  of  contacts  mechani¬ 
cally  connected  to  the  contactor  shaft  closes  simulta¬ 
neously  with  the  motor  circuit  contacts  and  thus  main¬ 
tains  the  circuit  to  the  holding  coil  after  the  pilot  circuit 
is  opened  upon  removal  of  pressure  on  the  push  button. 

As  soon  as  the  engine  starts  firing  a  plunger  attached 
to  a  piston  in  a  small  cylinder  rises  by  oil  pressure.  This 
opens  the  engine  choke  and  also  opens  a  contact  in  the 
holding  coil  circuit,  breaking  the  motor  circuit  and  thus 
disconnecting  the  starting  motor.  This  is  particularly 
necessary  as  the  engine  runs  faster  when  firing  than  when 
driven  by  the  starting  motor.  This  plunger-operated 
contact,  when  once  opened  by  the  operation  of  the  engine, 
also  prevents  restarting  the  motor  when  the  engine  is 
running. 

.\  red  indicating  lamp  at  the  residence  control  |x>int 


.'ndicafing  push  button 
(at  main  buildinoi) 


Interlock 
on  choke. 


Starting 
motor  - 


JA 


A' 


.f 


Push  button 
at  pump  house 


rV, 


J_.J 


REMOTE  AND  LOCAL  CONTROL 
COMBINED  WITHOUT  COMPLEXITY 


Contactor- 


'^-volt  battery 


is  wired  in  parallel  with  the  motor  terminals,  and  indi¬ 
cation  is  thus  given  by  the  lighting  of  this  lamp  when 
the  motor  is  started,  the  lamp  remaining  lit  as  long  as  the 
motor  is  running.  When  the  engine  starts  firing  and 
the  motor  is  de-energized  the  lamp,  of  course,  goes  out. 
A  pressure  switch  in  the  discharge  line  of  the  pump 
closes  when  water  pressure  is  built  up,  thus  completing 
a  circuit  to  a  green  lamp  which  lights  and  indicates  that 
the  pump  is  operating  satisfactorily. 
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Declares  Selfishness  Is  an  Evil  of 
American  Industry 

ELFISHNESS  is  the  greatest  underlying  evil  that 
American  industry  is  up  against  today  and  it  is  sap¬ 
ping  the  life  out  of  practically  all  competitive  lines, 
according  to  Charles  J.  Graham,  president  of  the  Bolt, 
Nut  and  Rivet  Manufacturers’  Association,  Pittsburgh, 
in  speaking  before  the  Pennsylvania  State  Chamber  of 
Commerce  at  Harrisburg,  Pa.,  recently.  In  discussing 
the  change  in  the  bolt,  nut  and  rivet  industry,  when  from 
a  high  loss  of  $12,000,000  in  1924  the  industry  made  a 
profit  of  approximately  $6,000,000  per  year  in  1925, 
1926  and  1927  on  an  invested  capital  of  about  $150,- 
000,000,  Mr.  Graham  said:  “We  found  that  we  were 
conducting  our  individual  companies  on  a  basis  that  had 
lost  all  semblance  of  decency  or  fairness — fairness  to 
ourselves,  our  competitors,  our  customers  or  to  the  world 
at  large.  We  have  entirely  revolutionized  our  business 
methods.  We  have  dug  in  deep  and  brought  to  the 
surface  all  of  the  evils  we  could  find  and  have  killed  them 
one  by  one.  We  have  developed  a  degree  of  unselfishness 
never  before  attained  either  in  our  industry  or  any  other 
we  know  anything  about. 

“What  has  been  the  result  other  than  a  return  in  dol¬ 
lars?  We  can  look  the  world  in  the  face  today  with  a 
degree  of  pride,  our  competitors  are  our  friends  rather 
than  our  enemies  and  we  are  conducting  our  business  on 
a  higher  ethical  plane  than  ever  before  and  have  created 
the  same  honest  conduct  in  our  business  as  heretofore 
ruled  in  our  social  lives.  We  have  gone  further  than 
this.  We  have  started  a  movement  which  we  feel  has 
solved  the  distribution  problem  in  our  own  industry,  and 
if  the  same  plan  is  followed  by  all  other  industries  it  will 
be  the  greatest  automatic  stabilizer  of  business  and  labor 
conditions  of  anything  heretofore  attempted.  Our  dis¬ 
tribution  plan  is  very  simple  but  very  effective.  We  have 
been  brought  to  realize  the  importance  of  the  jobber  in 
the  proper  and  economical  distribution  of  our  mer¬ 
chandise. 

“During  the  period  of  ruthless  competition  which 
culminated  in  our  financial  distress  of  1924  we  had 
ignored  the  existence  of  the  jobber  and  became  his  chief 
competitor,  thereby  creating  in  him  an  enemy  and  becom¬ 
ing  the  chief  aggressor  in  the  rapid  decline  of  our  mar¬ 
kets,  brought  about  entirely  by  our  lack  of  appreciation 


of  his  importance  to  us.  This  recent  move  of  ours,  in 
creating  the  proper  channels  of  distribution  of  our  prod¬ 
ucts,  is  the  greatest  we  have  ever  made  in  cost  reduction. 
It  will  mean  a  marked  reduction  in  our  sales  expense, 
and  will  also  go  completely  through  the  organization, 
beginning  where  actual  manufacturing  stops — shipping 
expense,  packing  expense,  clerk  hire,  accounting,  sta¬ 
tionery  and  office  supplies — and  such  savings  eventually 
will  react  to  the  benefit  of  the  ultimate  consumer.” 


French  Claim  Many  Advantages 
for  New  Towers 


An  experimental  line  has  been  placed  in  opera- 
I.  tion  using  articulated  towers  of  unusual  design, 
according  to  a  correspondent  in  France.  Among  the 
advantages  claimed  are  extreme  lightness,  greatly  re¬ 
duced  foundation  requirements,  long  spans,  high  resist¬ 
ance  to  transverse  stresses,  great  adaptability  to  local 
conditions,  unimpaired  strength  under  conditions  of  con¬ 
ductor  breakage  and  ensuing  unbalanced  forces  and 
economies  of  construction  and  maintenance. 


Operators  of  These  Stations  Work  Under  Difficulties  in  Winter 


(a)  sleet  storm  grips  station  of  the  consumers’  power  company,  (b)  heavy  snowfalls  add  to  the  burden  of  operating  men 
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Holding  Company  Upheld* 

Parent  organizations  evolve  naturally.  Have  made  possible 
tremendous  growth  and  immeasurable  economies. 

Objections  discussed 


By  Col.  George  T.  Buckingham 

Vice-President  Illinois  Power  &  Light  Corporation 


The  term  “holding  company”  is  a  very  loose  and 
ill-defined  term.  It  describes  a  great  number  of 
different  things.  In  its  broad  sense  it  is  a  corpora¬ 
tion  which  holds  the  stock  of  another  corporation.  In 
that  sense  fully  20  per  cent  of  all  existing  corporations 
are  holding  companies.  Banks,  trust  companies,  insurance 
companies,  investment  trusts,  personal  family  corpora¬ 
tions  and  the  like  are  as  numerous  as  the  sands  of  the 
sea,  and  all  of  them  are  holding  companies. 

But  the  term  has  come  to  have  more  limited  meaning 
in  financial  circles,  where  it  indicates  in  a  general  way  a 
“parent  company,”  one  that  not  only  holds  the  stock  of 
operating  corporations  but  exercises  some  degree  of 
supervision  over  their  operations.  In  the  year  1924  one- 
fifth  of  all  corporate  dividends  paid  out  by  corporations 
in  the  United  States  was  paid  to  other  corporations  which 
were  the  stockholders.  This  would  indicate  that  one  out 
of  five  of  all  corporations  is  to  some  degree  a  “holding 
company.” 

Developed  From  Small  Beginning 

In  December,  1926,  the  output  of  current  was  more 
than  7,000,000,000  kw.-hr.  That  was  considerably  more 
than  the  output  for  the  entire  year  1903.  On  statistics 
the  size  of  the  industry  has  been  multiplied  by  twelve  in 
twenty  years.  In  1903  and  theretofore  the  electrical 
industry  consisted  for  the  most  part  of  single  plants 
operating  in  a  single  town.  The  plant  was  a  small  affair ; 
250  kw.  was  a  good  big  unit  of  generation;  500  kw. 
was  a  big  plant.  That  plant  furnished  what  lighting  was 
required  for  that  small  community.  The  radius  over 
which  it  could  distribute  energy  was  a  few  miles.  The 
cost  of  production  in  these  primitive  plants  was  such  that 
it  did  not  occur  to  anybody  to  use  electric  current  for 
power. 

But  as  years  went  by  the  art  developed  with  a  rapidity 
and  momentum  never  before  known.  Larger  generating 
units  constantly  became  the  standard  installation,  and  cor¬ 
responding  improvements  in  transmission  were  perfected 
at  the  same  time,  so  that  now,  in  the  most  recent  study 
made  by  the  Bureau  of  Commerce  in  the  New  England 
district,  it  is  reported  that  the  most  economical  plant 
for  producing  electricity  is  a  plant  of  200,000  to  300,000 
kw.-hr.  capacity;  that  no  single  generator  smaller  than 
20,000  kw.  capacity  can  economically  be  installed,  and 
that  the  high-tension  trunk  lines,  which  had  jumped  up 
from  8,000  to  16,000  to  32,000  to  64,000,  should  be  of 
132,000  voltage  capacity.  Even  now  throughout  the 
Middle  West  electric  energy  is  generated  in  these  huge 
central  plants  and  transmitted  over  spider  web  tentacles 
hundreds  of  miles  in  every  direction,  so  that  one  single 

*From  an  address  before  the  Electric  Association  of  Chicago. 
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central  plant  serves,  not  only  for  lighting  but  also  power, 
literally  scores  of  communities.  Now,  this  rapid  devel¬ 
opment  of  the  industry  necessitated  huge  capital 
investments  and  great  corporate  organizations,  and  so 
throughout  the  years  a  number  of  operating  electrical 
companies  have  steadily  decreased  by  consolidations  and 
the  size  of  the  operating  corporations  have  steadily 
increased. 

Obviously,  the  machinery  set  up  for  that  control, 
methods  of  accounting,  methods  of  appraisement,  local 
laws,  etc.,  of  the  various  states  are  different,  and  there¬ 
fore  the  tendency  is  that  every  operating  corporation  in 
the  electrical  field  should  operate  in  a  single  state.  Not 
only  that,  but  in  some  states,  such  as  Illinois,  utility 
properties  cannot  be  operated  except  by  an  Illinois  cor¬ 
poration.  If,  therefore,  a  Delaware  or  any  other  foreign 
corporation  desired  to  own  property  and  conduct  opera¬ 
tions  in,  say,  Illinois,  Missouri  and  Kansas,  the  naturally 
indicated  program  would  be  to  set  up  a  parent  company, 
which  holds  the  control  of  separate  operating  companies, 
one  or  more  in  each  state. 

By  this  natural  process  the  holding  company  came  into 
being,  and  it  is  these  holding  companies  whose  securities 
are  distributed  to  the  public,  and  in  the  ownership  of 
which  thousands  of  people  participate.  Having  traced 
briefly  the  genesis  and  evolution  of  the  holding  company, 
we  may  also  consider  briefly  some  of  the  objections  that 
are  urged  against  them  in  some  quarters  and  that  are  the 
basis  of  inquiry  here  and  there,  even  in  some  high 
quarters. 

Some  Objections  That  Are  Raised 

The  first  of  these  is  that  these  huge  holding  corpora¬ 
tions  are  interlocked  and  either  are  or  tend  to  a  unified 
single  monopoly.  That  objection  has  recently  been  dis¬ 
pelled  by  two  successive  reports  of  the  Federal  Trade 
Commission,  which  put  in  about  two  years  investigating 
it  at  the  request  of  the  United  States  Senate.  That 
report  showed  that  the  largest  of  all  the  holding  groups. 
Electric  Bond  &  Share,  is  in  some  way  related  to  an 
aggregate  output  of  10  per  cent  of  the  total  in  the  coun¬ 
try.  The  next  largest  single  aggregation,  the  Insull 
group,  is  8.7  per  cent  of  the  total.  The  North  American 
Company  is  next  with  7.1  per  cent  of  the  total.  There 
are  many  others,  but  none  of  them,  not  even  the  great 
Byllesby  organization,  exceeds  4  per  cent  of  the  total. 
So  the  Federal  Trade  Commission  reported  that  there 
is  nothing  that  approximates  a  monopoly  and  that  no 
such  thing  iS  possible. 

The  next  objection  which  has  been  urged,  notably  by 
Senator  Walsh,  is  that  the  great  holding  companies  have 
been  selling  to  the  public  enormous  quantities  of  their 
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securities  and  that  the  amount  of  these  new  securities 
I)ut  out  in  the  last  few  years  has  greatly  exceeded  the 
value  of  the  actual  improvements  and  extensions  that 
have  l)een  made.  A  committee  of  lawyers  recently  sent 
out  a  questionnaire  to  all  the  great  holding  companies 
inquiring  what  securities  they  and  their  subsidiaries  had 
outstanding  in  the  hands  of  the  public,  eliminating,  of 
course.  intercom])any  holdings,  and,  on  the  other  side 
of  the  ledger,  upon  what  actual  assets  these  securities 
were  ha.sed.  Now,  have  in  mind  that  the  securities  which 
the  hoMing  companies  hold  are  for  the  most  part  the 
stocks  of  operating  companies.  These  can  he  issued  and 
get  into  existence  only  when  approved  by  the  commis¬ 
sions  of  the  various  states,  as  based  iqion  adequate  actual 
assets.  In  other  words,  the  assets  of  the  holding  com- 
])anies  on  their  books  are  more  closely  appraised  and 
approved  in  point  of  valuation  than  those  of  any  other 
holding  companies  in  existence. 

The  first  24  comjianies  that  reported  these  data  (these 
were  not  selected  but  simply  were  the  first  ones  that  came 
in )  were  then  tabulated.  These  24  companies  were  rep¬ 
resentative  and  typical  holding  companies,  representing 
in  the  aggregate  43.5  per  cent  of  the  whole  output  of 
the  United  States.  The  figures  disclosed  that  in  the 
years  1920  to  1926,  inclusive,  the  ratio  of  actual  invest¬ 
ment  as.sets  to  total  outstanding  capitalization  varied 
from  110  per  cent  to  118  per  cent.  This  is  a  showing 
which  I  believe  cannot  be  diqdicated  by  any  group  of 
holding  companies  in  any  other  field. 

Furthermore,  there  appeared  before  the  Senate  com¬ 
mittee  outstanding  economists,  state  officials  concerned 
with  the  administration  of  the  state  laws,  officials  of 
insutance  companies  and  investment  bankers.  These 
jieople  bore  witness  that,  because  of  the  rigid  state  regu¬ 
lation  of  the  issuance  of  securities  on  the  part  of  oper¬ 
ating  companies,  the  careful  scrutiny  and  analysis  that  is 
given  all  these  issues  by  the  great  banking  houses,  the 
tremendous  publicity  given  to  their  operations,  the  secu¬ 
rities  of  the  great  holding  companies  in  the  electric  field 
are  considered  by  investors  to  be  at  the  very  top  in  point 
of  desirability  and  soundness.  No  security  issue  of  any 
major  holding  company  in  the  electric  field  has  defaulted 
in  years. 

Pyramiding  of  Control 

.Another  objection  that  has  been  raised  to  the  holding 
company  is  what  Professor  Ripley  calls  their  “pyramid¬ 
ing  of  control.”  He  says,  in  effect,  that  a  holding 
company  holds  the  controlling  stock  of  a  number  of  oper¬ 
ating  companies.  The  holding  company  itself  has  out¬ 
standing  preferred  stock  which  does  not  vote.  Its 
common  stock,  or  a  majority  of  it,  having  voting  rights, 
is  held  within  the  control  of  a  small  group  of  people,  who 
are  the  leading  spirits  in  the  enterprise.  This,  he  says,  is 
wrong;  that  all  stock,  common  or  preferred,  should 
have,  but  does  not  have,  a  vote ;  that  it  is  a  vicious  thing 
for  a  comjiaratively  small  percentage  of  the  stock  to  con¬ 
trol  a  great  corporation. 

With  the  professor  on  this  basic,  economic  question  1 
take  direct  issue,  both  in  fact  and  in  theory.  I  affirm 
that  his  statement  of  fact  is  erroneous.  In  many  of  the 
leading  holding  companies,  if  not  most  of  them,  all 
shares  of  stock  have  a  vote.  Indeed,  in  some  states,  like 
Illinois,  for  instance,  all  shares  must  have  a  vote. 

And  I  also  affirm  that  in  principle  it  is  not  of  the 
slightest  conseiiuence  whether  all  of  the  stock  of  a  great 
holding  company  held  by  the  public  votes  or  whether  it 
<loes  not.  The  result  is  exactly  the  same.  Swift  &  Com¬ 


pany,  by  way  of  illustration,  a  great  corporation  not  in 
the  utility  field,  has  only  one  class  of  stock  and  all  of  it 
votes.  The  Swift  family  has  managed  the  corporation 
for  many  years  and  holds  only  a  minor  fraction  of  that 
stock.  The  stockholders,  without  exception,  and  prac¬ 
tically  unanimously,  send  their  proxies  to  the  managinjr 
people  in  favor  of  retaining  the  management  in  its  place. 

There  are  many  other  minor  questions  which  have  been 
raised  as  to  the  operation  of  holding  companies.  Time 
is  too  short  to  review  them  all.  We  have  considered  the 
major  ones,  but  it  is  my  belief  that  the  great  holdins^ 
company  of  the  present  day  is  just  as  much  a  necessity 
of  the  modern  industrial  era  as  is  the  locomotive,  the 
super-power  house  and  the  giant  transmission  line.  'I'hese 
things  all  go  together  of  economic  necessity,  and  they  all 
develop  along  parallel  lines. 

Work  of  Promoters  Not  Typical 

Parenthetically,  it  may  be  said  that  there  are  certain 
companies,  evolved  by  promoters  rather  than  by  construc¬ 
tors,  which  fall  outside  these  generalizations.  There  are 
sporadic  instances  of  inflated  capitalization  in  the  public 
utility  field,  exactly  as  there  are  in  other  fields,  but  they 
are  not  typical,  are  not  numerous  and,  in  size,  are  rela¬ 
tively  unimportant.  What  shortcomings  and  misdeeds 
are  to  be  laid  at  their  door  are  not  fairly  attributable  to 
holding  companies  generally.  Disregarding  this  very  in¬ 
significant  minority,  the  achievements  and  the  benefits  of 
the  great  holding  companies  in  the  electric  field  may  be 
fairly  summarized  thus : 

They  have  brought  to  every  city,  to  most  hamlets  and 
within  striking  distance  of  most  farms  a  reservoir  of 
power — power  which  is  the  cornerstone  of  civilization — 
in  quantity  never  before  dreamed  of. 

They  have  made  this  power  reliable  and  dependable, 
so  that  users  everyu’here,  large  and  small,  may  with  con¬ 
fidence  base  their  operations  on  a  constant,  as  well  as  a 
limitless,  supply. 

By  the  economies  of  financing,  manufacture,  organiza¬ 
tion  and  operation,  inherent  in  their  great  operations, 
they  have  made  power  available  to  the  user  at  low  cost. 

This  is  practically  the  only  product,  commodity  or  serv¬ 
ice  now  sold  to  the  public  at  prices  lower  than  pre-war 
and  while  all  other  prices  have  been  upward. 

By  the  wide  sale  and  distribution  of  their  securities 
they  have  brought  millions  of  citizens  into  the  ownership 
of  the  utilities  which  serve  them.  They  have  done  more 
to  "{jeopleize”  industry  and  thus  to  combat  socialism  than 
all  other  agencies  combined. 

Their  properties  are  owned  by  more  people  than  any 
other  group  of  properties  in  the  world.  Their  securities 
have  a  record  of  safety  of  principal  and  continuity  of 
interest  and  dividends  not  even  approximated  by  the 
record  of  any  other  industry. 

This,  then,  is  a  resume,  abbreviated  and  inadequate,  of 
the  record  of  the  great  holding  companies  in  the  public 
utility  field.  Collectively  they  may,  without  fear,  chal¬ 
lenge  comparison  with  the  record  of  any  other  group. 

Their  operations  have  been  conducted  in  broad  day¬ 
light,  with  the  utmost  publicity  to  their  millions  of  cus¬ 
tomers  and  to  their  millions  of  security  holders. 

When  the  amazing  history  of  the  twentieth  ceiiturv 
comes  to  be  written — the  century  of  supef-power — and 
of  the  prosperity  that  follows  in  its  train,  the  achieve¬ 
ments  of  the  great  holding  companies  and  their  devel¬ 
opers  will  be  remembered  by  the  millions  to  who.se  well¬ 
being  and  prosperity  they  have  contributed  so  materially. 
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Appliance  Repairs — 

A  Profitable  Utility  Service 


By  H.  W.  Ewald 

General  Sales  Department  Duquesne  Light  Company, 
Pittsburgh,  Pa. 


Broken  appliances  in  customers’  homes  bring 
no  return  to  the  central  station  and  represent  an 
investment  loss  on  the  part  of  the  purchaser.  By  helping 
our  customers  to  get  their  electrical  devices  repaired,  we 
not  only  add  load  to  our  lines,  but  we  increase  the  public’s 
confidence  in  things  electrical  and  pave  the  way  for 
the  selling  of  new  appliances. 

The  Duquesne  Light  Company  has  a  special  depart¬ 
ment  equipped  for  repairing  all  electrical  appliances 
used  in  the  home.  Our  customers  are  invited  to  leave 
their  depreciated  equipment  at  any  one  of  our  thirteen 
gas  and  electric  shops.  From  these  stores  they  are  sent 
to  the  appliance  repair  department.  It  matters  not  where 
the  device  was  originally  purchased,  we  are  glad  to  repair 
it,  if  it  is  worth  fixing,  and  the  cost  of  this  service  to  the 
customers  is  very  reasonable.  We  aim  to  give  prompt 
service,  and,  in  many  cases,  the  appliances  are  repaired 
within  twenty- four  hours. 

It  often  happens  that  a 
device  has  to  be  taken  apart 
l)efore  one  can  tell  if  it  is  worth 
repairing;  if  it  is  not,  the  cus¬ 
tomer  is  notified,  as  a  rule  by 
telephone.  In  this  way,  the 
customer  can  decide  upon  the 
desirability  of  extensive  re¬ 
pairs  or  the  purchase  of  a  new 
appliance. 

.\  merchandising  truck  is 
also  oi)erated  for  appliance  sell¬ 
ing.  together  with  home  service 
work.  The  men  on  this  truck 
have  been  trained  in  our  appli¬ 
ance  repair  department.  They 
make  minor  repairs  in  the  cus¬ 
tomer’s  home,  free  of  charge. 

When  more  extensive  repairs 
are  required,  they  bring  the  ap¬ 


paratus  into  our  shop  and  later  return  it  to  the  customer 
ready  for  service. 

Several  years  ago  the  policy  of  exchanging  new  iron 
cords  for  old  ones,  free  of  charge,  was  inaugurated. 
From  that  time  until  now.  this  service  has  grown 
steadily.  We  are  replacing  about  15.000  iron  cords  a 
year.  No  charge  is  made,  except  in  those  cases  where 
the  terminals  of  the  cord  are  damaged.  Many  apjdiances 
are  put  on  the  shelf  because  the  cords  are  damaged,  but, 
as  a  rule,  the  customer  thinks  the  fault  is  more  serious. 

We  have  had  special  iron  cord  boxes  manufactured 
for  our  free  cord  service.  .Attractive  ads  api)ear  on  the 
sides  of  the  box  telling  the  high  points  of  this  service. 
Rubber  stamps  are  used  to  mark  each  box  with  the  kind 
of  cord  that  is  inclosed  in  order  to  assure  correct  ex¬ 
changes.  Special  gummed  labels,  carrying  announce¬ 
ments  of  our  repair  service,  are  used  to  ])aste  on  the 
special  boxes  containing  the  repaired  devices  and  greatly 
assist  us  in  returning  the  appliances  in  good  order. 

The  repair  department  also  serves  the  function  of  a 
laboratory  for  testing  new  appliances  put  on  the  market 
from  time  to  time.  The  shop  is  fully  equipped  with 
modern  machinery  and  special  tools,  together  with  a 
personnel  of  exj)erienced  mechanics.  A  complete  stock 
of  parts  for  all  makes  of  recognized  standard  appliances 
is  kept  on  hand. 

In  the  opinion  of  the  writer,  the  building  of  residen¬ 
tial  load  is  only  begun  when  we  sell  the  appliance.  The 
next  step  is  to  teach  the  customer  to  use  it  to  the  fullest 
extent.  The  third,  and  by  no  means  the  least  important 
step,  is  to  see  that  the  appliance  is  kept  in  repair. 


Time-  and  Labor-Saving  Features 
in  Line  Truck 

SPECIAL  features  of  two  line  trucks  used  by  the 
Idaho  Pow'er  Company  which  make  for  time  and 
labor  economy  and  convenience  are  plenty  of  handy  bins 
for  tools,  etc.,  a  body  which  is  only  35  in.  above  the 
ground  and  an  extension  ladder  which  may  be  quickly 
mounted  on  the  rear  of  the  truck.  The  ladder  is  sup¬ 
ported  by  hinges  and  is  held  in  the  working  position  by 
the  two  brace  rods  shown.  The  ladder  is  especially  use¬ 
ful  in  trimming  trees  and  in  many  cases  is  used  in  string¬ 
ing  wire  and  maintaining  lines. 


EXTENSION  LADDER  ADDS  TO  USEFULNESS  OF  LINE  TRUCK 
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A  Banker’s  View  of  the 
Electric  Refrigeration  Industry 

Situation  in  the  industry  such  there  is  little  fear 
of  competition.  Financial  backing  for  new 
enterprise  would  be  extremely 
hard  to  obtain 


Five  Recommendations  Made  to  the 
Refrigeration  Industry 

A  REFRIGERATOR  manufacturer  believ¬ 
ing  that  the  industry  will  not  prosper 
until  something  has  been  done  to  stabilize  it 
offers  the  following  five  recommendations: 

1.  Some  organization  corresponding  to  the  Society 
of  Automotive  Engineers  (S.A.E.)  is  needed  in  order 
to  stabilize  and  standardize  engineering. 

2.  To  stop  constant  bickerings  between  the  major 
companies  as  regards  infringement  some  solution  along 
the  line  of  cross-licensing  of  patents  should  be  worked 
out. 

3.  There  should  be  a  curtailment  of  imwarranted 
advertising  claims,  which  are  detrimental  to  the  in¬ 
dustry  as  a  whole. 

4.  Price  cutting  should  be  stopped  and  prices  sta¬ 
bilized  so  that  every  one  in  the  industry,  who  is 
entitled  to  do  so,  can  get  a  fair  return  on  the  money 
invested. 

5.  The  ethics  to  be  followed  by  salesmen  should  be 
laid  down  by  the  executives  of  the  company  and 
“knocking”  of  a  competitor’s  product  should  not  be 
resorted  to  as  often  has  been  done  in  the  past. 


under  very  favorable  market  conditions.  In  some  in¬ 
stances  bonds  and  other  fixed  obligations  were  issued  and 
a  fairly  wide  distribution  of  the  refrigerating-company 
securities  was  obtained. 

As  is  usual  in  the  case  of  a  more  or  less  novel  prod¬ 
uct,  the  electric  refrigerator  has,  in  many  directions,  had  public  to  look  askance  at  the  securities  of  new  electric 

a  popular  appeal,  stimulated  by  costly  advertising  and  refrigerating  companies,  which  have  to  go  through  the 

other  high-pressure  methods  of  publicity.  In  the  early  lengthy  and  discouraging  processes  of  organization, 
stages  of  the  development  the  demand  outstripped  the  experimentation  and  development  with  their  attendant 

supply  and  many  companies,  lured  by  the  possibilities  uncertainties  and  disappointments, 

of  large  profits,  entered  the  field,  each  offering  an  article  A  great  deal  has  been  accomplished  during  the  recent 
for  which  it  claimed  superiority  by  reason  of  improved^  months  toward  the  stabilization  of  the  industry,  but 
patents,  greater  efficiency  in  operation,  simplicity  in  con¬ 
struction,  and  so  forth. 

In  the  efforts  to  get  into  production  on  a  large  scale, 
many  of  the  companies  in  the  industry  suffered  severely 
from  mistakes  in  engineering,  errors  in  design  and 
mechanical  defects.  Overhead  in  all  departments  in¬ 
creased  enormously,  economy  in  operation  was  lacking 
and,  despite  a  large  volume  of  business,  the  capital 
investment  showed  little,  if  any,  return  in  far  too  many 
instances. 

With  the  distribution  of  the  product,  servicing  prob¬ 
lems  were  encountered,  and  the  result  of  hasty  manu¬ 
facture,  both  of  machines  and  of  boxes,  began  to  tell. 

Dissatisfaction  spread  among  the  users  of  the  machines 
and  the  good  will  of  the  companies  was,  to  some  extent, 
impaired.  The  resulting  sales  resistance  can  be  success¬ 
fully  combated  only  if  the  manufacturer  offers  a  “qual¬ 
ity  product,”  provides  adequate  servicing  facilities  and 
maintains  a  selling  organization  thoroughly  equipped  to 
educate  an  unconvinced  but  expectant  public  in  the 
advantage,  convenience  and  even  the  necessity  of  electric 
refrigeration. 

The  situation  in  the  industry  is  so  well  and  generally 
known  that  there  should  be  little  fear  of  competition 
from  new  enterprises  for  some  time  to  come.  Assuming 
that  the  inventor  or  promoter  has  the  temerity  to  seek 
entrance  into  a  field  that  is  so  thoroughly  covered,  he 
will,  undoubtedly,  find  it  quite  impossible  to  obtain  the 
requisite  financial  backing. 

On  the  whole,  the  securities  of  the  companies  in  the 
industry  have  proved  a  distinct  disappointment,  and  sub¬ 
stantial  losses  have  been  suffered  by  their  holders,  justi¬ 
fying  the  attitude  of  the  investment  banker  and  his 
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AN  ANALYSIS  of  customer  classifications  and  re- 
XX.  suiting  revenues  has  been  prepared  by  E.  H.  Jenness 
of  the  Ohio  Public  Service  Company,  Elyria,  Ohio. 
The  records  of  this  utility  indicate  that  the  factors  are 
distributed  as  shown  above. 
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Southern  Pine  and  Creosoting* 

Opinions  of  pole  users.  Data  on  cost  of  poles.  Methods 
of  inspection  and  purchase.  Life  of  poles 
in  Southern  territories 


By  L.  W.  W.  Morrow 

Managing  Editor  Electrical  World 


IN  A  survey  of  opinions  in  all  sections  and  after  talk¬ 
ing  with  both  producers  and  users  of  creosoted  poles 
the  writer  gained  some  general  impressions  and  facts 
which  are  presented  for  constructive  purposes.  A  very 
important  part  of  the  job  involves  the  timber  before 
treatment.  Careful  inspection  in  the  woods  should  be 
followed  by  an  immediate  shipment  to  the  storage  yards 
or  to  the  treating  plant.  The  green  timber  decays  rapidly 
if  left  lying  on  the  ground  or  if  subjected  to  moisture. 
Upon  arrival  at  a  treating  plant  the  timber,  if  stored, 
should  be  watched  carefully  and  treated  when  seasoned 
sufficiently.  If  proper  precautions  are  taken  in  these 
matters,  it  makes  little  difference  whether  the  timber 
is  cut  in  winter  or  in  summer.  Winter-cut  timber  is 
less  apt  to  be  affected  by  decay  or  checking  during  the 
seasoning  process,  but  it  is  diffigilt  to  peel  the  inner  bark. 
Summer-cut  timber  peels  readily  but  is  more  apt  to 
weather  check  during  seasoning. 

If  time  is  available  for  air  seasoning,  less  creosote 
is  needed  in  the  treatment  and  therefore  the  product 
is  more  satisfactory  from  the  standpoint  of  immediate 
use  after  treatment,  because  leaching  is  less.  Buyers 
of  poles,  ties  and  structural  timber,  however,  usually  wish 
immediate  deliveries,  and  the  creosoting  companies  find 
it  uneconomical  to  fill  their  yards  with  timber  that  may 
or  may  not  satisfy  the  various  purchasers’  requirements. 
When  air  seasoning  is  complete,  the  creosoted  treatment 
of  4  lb.  per  cubic  foot  must  be  given  and  the  material 
then  stored  again  in  the  yards  until  purchase  is  made, 
when  a  further  treatment  is  necessary.  This  practice 
involves  double  handling  and  added  costs.  Thus  the  long 
time  required  for  air  seasoning  places  a  time  premium  on 
using  an  immediate  treatment  of  green  timber.  This 
requires  about  sixteen  hours  at  a  modern  plant. 

Storage  Prior  to  Shipping  Reduces  Leaching 

Another  aspect  of  the  situation  involves  the  practice  of 
immediate  shipment  after  treatment.  The  poles  are 
covered  with  creosote  oil  and  are  subject  to  some  surface 
leaching,  and  thus  are  inconvenient  to  handle,  but  if  the 
treated  poles  are  stored  for  a  short  time,  practically  all 
leaching  ceases  and  dry  and  more  conveniently  handled 
material  is  available  for  use.  Some  telephone  and  rail¬ 
road  companies  specify  storage  after  treatment  as  part 
of  their  practice  in  using  creosoted  material. 

Another  element  is  that  buying  habits  and  market 
demands  are  not  adjusted  for  best  results.  The  pole  pro¬ 
ducer  is  compelled  to  cut,  treat  and  ship  the  poles  quickly 
to  meet  a  construction  program  that  is  almost  contem¬ 
poraneous  with  the  purchasing  program  of  the  utility. 

*Conchtsion  of  article  started  in  Feb.  18  issue. 
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Personal  observation  leads  to  the  belief  that  a  better 
understanding  of  the  creosoting  business  on  the  part  of 
purchasers  would  help  greatly  in  smoothing  out  the  pro¬ 
duction  programs  of  the  creosoting  companies  and  at  the 
same  time  insure  to  the  purchasers  a  uniformly  good 
product. 

Rigid  inspections  by  utilities  are  difficult  to  institute 
in  many  cases  and  the  best  protection  for  small  pur¬ 
chasers  is  to  buy  from  creosoting  companies  of  estab¬ 
lished  reputation.  Any  creosoting  company  that  expects 
to  remain  in  business  must  develop  a  method  of  inspec¬ 
tion  and  treatment  that  will  insure  the  production  of  a 
uniformly  good  product. 

Service  Experience  and  Opinions 
OF  Four  Utilities 

Service  experience  with  creosoted  timber  may  be  had 
in  many  sections  of  this  country,  and  a  typical  cross- 
section  of  comment  is  given  in  the  following  excerpts : 

Utility  A. — ^We  have  standardized  on  creosoted  poles 
for  all  service  from  secondary  distribution  to  110-kv. 
transmission  lines.  The  replacements  are  from  to  2 
per  cent  for  the  first  six  or  seven  years,  after  which  they 
cease  until  about  the  fifteenth  year,  when  some  poles 
start  to  decay.  The  first  replacements  result  from  the 
use  of  poor  timber  or  from  improper  treatments.  The 
life  of  a  good  and  properly  treated  pole  we  find  is  from 
25  to  30  years.  Our  linemen  have  no  criticism  of  these 
poles  as  regards  working  on  them. 

Utility  B. — We  are  using  creosoted  poles  entirely  now 
and  have  over  40,000  of  these  poles  on  our  system.  We 
find  creosoted  poles  very  satisfactory  and  their  life 
is  at  least  twenty  years.  In  very  hot  weather  the  linemen 
take  some  precautions  in  working  on  these  poles  because 
of  their  conductivity.  The  men  who  object  to  working 
on  the  poles  at  first  are  linemen  from  the  North  or  East 
who  have  had  no  experience  with  creosoted  timber. 

Utility  C. — As  a  result  of  various  investigations  we 
have  standardized  on  the  use  of  creosoted  poles.  These 
are  purchased  on  strict  specifications  so  far  as  mechanical 
defects  are  concerned.  They  must  be  thoroughly  sea¬ 
soned  and  then  are  given  a  10-lb.  treatment.  This 
treatment  penetrates  to  a  depth  of  from  3  to  4  in.  from 
the  surface.  Our  poles  with  this  treatment  give  an  aver¬ 
age  life  of  about  25  years. 

Utility  D. — The  use  of  creosoted  poles  on  a  44-kv. 
line  on  this  system  dates  back  to  1907.  These  poles  are 
now  standard  with  us  on  all  44-kv.  and  110-kv.  lines 
and  have  been  recently  adopted  for  2,300-volt  lines  and 
secondary  distribution  in  towns  and  cities.  We  have 
had  time  to  form  a  true  estimate  of  the  two  elements 
often  mentioned  as  disadvantages  of  creosoted  poles — 
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TABLE  I— NUMBER,  UNIT  COST  AND  LIFE  OF  POLES 
IN  SOUTHEASTERN  AREA* 


TABLE  II— RANGE  IN  POLE  PRICES  OF  SIX  KINDS  OF 
POLES  USED  IN  THE  SOUTH* 


♦  Overhead  systemB  committee.  Southeastern  Section,  N.E.LA.,  1927 


TABLE  III — LIFE  OF  SAME  KIND  OF  POLES 
IN  THE  SOUTH F:AST* 


Unit 

Cost 

Unit 

Cost 

Life 

in 

Kind  of  Pole 

Number 

in  Yard 

in  Place 

Years 

Treatment 

Chestnut . 

207,253 

$6.64 

$11.20 

9 

Practically  none, 
a  few  brushed 
carbolineuin 

Cypress . 

35,700 

8.20 

11.20 

12 

Practically  none, 
a  few  brushed 
carbolineum 

Western  red  cedar. . . 

16,033 

17.60 

21.10 

lU 

|-in.  and  4-in. 
Pentrex 

Native  red  cedar. . . . 

14,673 

11.40 

16.20 

2li 

None 

Creosoted  pine . 

143,171 

14.92 

20.30 

23 

8,  10,  I2-lb. 

empty  cell  and 
10,  12-lb.  full 

cell 

Juniper . 

46,282 

6.83 

10.96 

9 

None,  a  few 
brushed  car- 

bolineum 


*  Southeastern  Section  N.E.L.A.  overhead  systems  committee,  Memphis,  1927. 


/ — Price, 

f.o.b. 

Yard — . 

/ - Price  in  Place - . 

Cost  of  In¬ 
stallation, 

m 

Kind  of  Pole 

Low 

High 

Average 

Low 

High 

Average 

Average 

Chestnut . 

$4.25 

$12.75 

$6.64 

$7.00 

$14.75 

$11.20 

$4.56 

Cypress . 

Western  red 
cedar, . 

5.00 

17.00 

8.20 

7.00 

18.00 

11.20 

3  00 

* 

13.85 

25.00 

17.60 

19. 10 

35.00 

21. 10 

3.50 

Native  red  cedar 

7.50 

15.30 

11.40 

12.50 

19.90 

16.20 

4.80 

i 

Creosoted  pine. . 

11.00 

25.00 

14.92 

14.87 

32.50 

20.30 

5.38 

Juniper . 

5.00 

8.00 

6.83 

9. 15 

12.95 

10.96 

4. 13 

Handling,  framing,  inspecting  and  seasoning  of  poles 
preparatory  to  treatment 

1.  Incoming;  poles  being  unloaded  in  the  yards  of  one  large 
creosoting  company. 

2.  Framing  and  inspecting  poles  in  the  yard  before  treatment. 

3.  Trams  loaded  with  poles  and  entering  the  treating  retort. 

4.  Poles  stored  in  the  yards  for  air  seasoning. 

5.  Ties  stored  in  the  yards  for  air  seasoning. 


In  a  recent  survey  of  the  overhead  systems  committee 
of  the  Southeastern  Section  of  the  N.E.L.A.  some  inter¬ 
esting  data  on  the  use  of  poles  in  that  region  were  com¬ 
piled.  These  data  are  given  in  Table  I.  It  may  be 
noted  that  of  the  463,112  poles  reported  in  this  1927 
report  the  following  percentages  exist : 

Chestnut,  45.  Native  red  cedar,  3.1. 

Cypress,  7.7.  Creosoted  pine,  31.0. 

Western  red  cedar,  3.4.  Juniper,  9.8. 

Of  the  twenty  utilities  reporting,  twelve  used  chest¬ 
nut  poles,  eight  cypress,  two  native  red  cedar,  nine 
Western  red  cedar,  fifteen  creosoted  pine  and  three 
juniper.  The  utilities  which  used  chestnut  poles  were 
in  the  mountain  section  of  the  region  and  those  using 
cypress  poles  were  in  the  tidewater  region.  The  native 


N.E.L.A.  Committee  Reports  Practices  of- 
Twenty  Southeast  Companies 


Minimum 
-Xge,  Years 

Maximum 
Age,  Years 

.\verage 
.4ge,  Years 

Treatment 

3 

15 

9 

None 

6 

20 

12 

None 

8 

20 

114 

Butt 

18 

25 

214 

None 

17 

40 

23 

8,  1 0-lb.  empty  cell 

7 

10 

9 

None 

Kind  of  Pole 

Chestnut . 

Cypress . 

Western  red  cedar . . 
Native  red  cedar.. . . 

Creosoted  pine _ 

Juniper . . 


♦Overhead  systems  committee.  Southeastern  Section,  N.E.L.A.,  1927 


that  is,  conductivity  and  leaching.  These  factors  receive 
practically  no  consideration  now  and  are  regarded  as  of 
very  minor  importance  compared  with  the  advantages 
resulting  from  the  use  of  creosoted  poles.  We  u.se  a 
10-lb.  treatment. 

Many  other  utilities,  railroad  and  telephone  companies 
can  be  quoted  in  about  the  same  words  and  these  pur¬ 
chasers  continue  to  use  and  to  buy  creosoted  products. 
Their  major  consideration  has  been  the  purchase  of 
poles  that  satisfy  service  conditions,  delivery  conditions 
and  that  are  available  on  a  competitive  basis  in  the  jwle 
market. 
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timber  is  thus  used  in  local  markets.  Several  companies 
in  the  territory  which  is  covered  by  the  Southeastern 
Section  of  the  N.E.L.A,  have  discontinued  the  use  of 
chestnut  and  Western  red  cedar  poles  for  no  announced 
reason  and  there  is  a  marked  trend  toward  a  greater  use 
of  creosoted  pine  poles  because  of  long  life  and  great 
strength. 

In  Table  I  the  average  cost  was  based  on  a  35-ft. 
pole  with  7-in.  top.  but  the  range  in  prices  as  given  by 
the  utilities  show  data  which  give  an  interesting  bearing 
on  commercial  conditions  in  the  pole  industry  in  the 
South.  These  data  are  given  in  Table  II.  The  life  of 
))oles  depends  upon  many  factors,  but  Table  III  gives  the 
data  on  Southern  utility  experiences  as  compiled  by  the 
overhead  systems  committee  of  the  Southeastern  Section 
of  N.E.L.A.  The  native  red  cedar  shows  a  remarkable 
life  span.  Data  of  a  complete  character  are  still  meager 
on  pole  life,  so  that  generalizations  are  unsafe. 

Compares  Cost  and  Life  of  Different  Classes 
OF  Poles 

An  interesting  comparison  of  pole  cost  and  life  of  pole 
was  made  by  the  committee.  The  poles  chosen  were  35 
ft.  with  7-in.  top  made  of  juniper.  Western  red  cedar 
and  creosoted  pine.  Costs  were  computed  at  the  end  of 
twenty  years  and  at  the  end  of  40  years  and  the 
assumption  was  made  of  40  years  of  life  for  creosoted 
pine.  These  cost  data  are  as  follows: 


TABt.,E  IV— COST  OF  JUNIPER.  WESTFmN  RED  CEDAR  AND 
CREOSOTED  PINE  POLES  AT  FIND  OF  TWFINTY  YEARS 

First  cost . 

Juniper 

$13.88 

13.88 

2.00 

$29.76 

1.49 

Western 
Red  Cedar 
$19.07 

Creosoted 

Pine 

$18.04 

Total . 

Annual  coat  at  end  of  twenty  years  .  . 

$19  07 

0  95 

$18  04 
0.91 

TABLE  V— COST  OF  THE  SAME  KIND 

OF  POLES 

AT  END 

OF"  FORTY 

YFIARS 

Western 

Creosoted 

Juniper 

Red  Cedar 

Pine 

First  coat . 

$13.88 

$19.07 

$18.04 

Replacement  coat . 

47.64 

21.07 

Total . 

$61.52 

$40. 14 

$18.04 

Annual  cost  at  end  of  40  years . 

1.54 

1.00 

0.45 

Per  cent . 

2  42 

1.22 

Force  to  break  pole,  lb . 

1,140 

1,420 

2,200 

The  consensus  of  o])inion  favors  the  use  of  No.  1 
domestic  oil  for  creosoting.  using  the  A.  T.  &  T.  empty 
cell  S])ecifications  with  8  or  10  lb.  treatments.  No  very 
accurate  records  are  kept  on  life  of  poles  and  effects  of 
treatment,  but  the  trend  is  to  discontinue  butt  treatment 
toward  the  full  creosoted  treatment. 

The  use  of  creosoted  products  is  increasing  rapidly, 
and  the  woods  operations  and  treatment  processes  have 
been  perfected  by  reputable  companies.  There  is  no 
doubt  this  strong,  long-life  material  will  continue  to 
hold  an  important  place  in  the  timber  market  and  will 
afford  utilities  a  source  of  supply  for  poles,  ties  and 
structural  timber.  Many  reports  on  service  experience 
"ith  creosoted  poles  where  the  poles  have  been  handled 
properly  from  woods  to  consumer  show  that  failures  in 
service  are  negligible  and  that  a  long  life  can  be  obtained. 
The  creosoted  pole  purchased  in  an  intelligent  manner  is 
a  pole  that  may  be  relied  upon  by  the  industry. 
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Three  types  of  Southern  lines  using  creosoted 
Southern  pine  poles 

6.  Ties  loaded  on  freight  cars  ready  for  delivery  to  the.  treat¬ 
ing  retorts. 

7.  A  66-kv.  line  using  creosoted  poles.  Southwestern  Gas  & 
Electric  Company. 

8.  A  four-circuit,  66-lrv.  line  using  creosoted  poles  and  crossing 
swampy  territory. 

9.  L'nusual  construction  of  a  66-kv.  line  using  creosoted  poles 
for  supporting  the  conductors. 
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Analyzing 

Economies  of  Purchased  Power 

Study  of  power  requirements  of  expanding 
industrial  plant  shows  that  it  is  cheaper 
to  buy  power  than  to  make  it 

By  H.  C.  Thuerk 

Manager  Erie  Lighting  Company,  Erie,  Pa. 

N  THE  early  part  of  1926  it  became  necessary,  on 
account  of  an  increased  demand  for  its  product,  for 
one  of  the  primary  power  customers  of  the  Penn  Public 
System  to  erect  new  factory  buildings.  This  company 
manufactures  a  specialty  product  and  employs  a  consider¬ 
able  number  of  automatic  machines  in  its  manufacturing 
process.  All  of  the  heat-treating  necessary  is  accom¬ 
plished  in  six  electrically  heated  furnaces.  No  process 
steam  is  required  in  the 
manufacturing  p  r  o  c  ess, 
the  only  requirement  for 
steam  being  for  heating  in 
the  winter  time. 

An  investigation  was 
made  at  this  particular 
time  to  determine  if  any 
savings  could  be  made  by 
installing  a  small  power 
plant  and  generating 
power  instead  of  purchas¬ 
ing  it  as  was  being  done 
at  the  time.  A  preliminary 
investigation  showed  that 
it  was  not  practicable  to 
consider  the  installation  of 
a  steam-engine  -driven 
plant.  The  consideration 
finally  narrowed  down  to  either  the  continuation  of  pur¬ 
chased  power  or  the  installation  of  a  Diesel  engine¬ 
generating  plant. 

The  power  requirements  during  the  first  six  months 
of  1926  are  given  in  the  table  below. 

On  the  basis  of  power  requirements  for  the  first  half 
of  1926  it  was  decided  that  the  present  load  should  be 
considered  as  having  a  demand  of  1 50  kw.  and  a  monthly 
consumption  of  40,000  kw.-hr.  It  was  estimated  that 
when  the  industry  moved  into  its  new  buildings  the 
average  monthly  consumption  should  be  80,000  kw.-hr., 
with  a  maximum  demand  of  225  kw.  The  power  factor 
was  assumed  to  be  90  per  cent,  as  a  considerable  portion 
of  the  load  consisted  of  electric  heat-treating  furnaces, 
which  operated  at  a  very  high  power  factor. 

It  was  agreed  that  the  proposed  Diesel  engine  plant 
should  consist  of  two  units,  each  unit  to  consist  of  one 
350-hp.  engine  direct  connected  to  a  225-kva.,  230-volt, 
three-phase,  60-cycle  alternator.  The  estimated  cost  of 
the  proposed  plant  is  given  in  the  accoijipanying  table. 

In  the  first  item  of  the  table  it  is  assumed  that  this 


includes  the  erection  of  the  engines  and  the  services  of 
an  erecting  engineer.  It  also  includes  a  complete  switch¬ 
board  for  the  two  units  and  all  other  auxiliaries  not  men¬ 
tioned  elsewhere  in  the  estimate.  It  will  be  noted  that  the 
table  does  not  include  the  cost  of  the  building  to  house  the 
power  plant,  nor  the  rental  value  of  space  which  might 
be  occupied  by  the  plant  in  one  of  the  new  buildings.  No 
allowance  was  made  for  the  installation  of  a  crane  or 
hoist  for  facilitating  repairs  or  for  possible  alterations 
to  one  of  the  new  buildings  to  accommodate  the  proposed 
engines.  It  will  be  seen  that  the  cost  of  the  proposed 
plant  was  approximately  $133  per  kilovolt-ampere,  which 
represents  a  conservative  estimate  for  a  plant  of  this  size. 

Fuel  and  Lubricating  Oil  Costs 

In  determining  the  fuel  and  lubricating  oil  consump¬ 
tion  and  maintenance  costs  for  the  proposed  plant  refer¬ 
ence  was  made  to  the  operating  data  of  a  large  number  of 

Diesel  engine  plants.  This 
substantiating  data  ap¬ 
peared  in  the  Electrical 
World  of  March  5,  1927, 
under  the  title  “What  Are 
Diesel  Engine  Power 
Costs  ?”  Since  the  re¬ 
sults  of  58  Diesel  engine 
plants  were  tabulated  in 
this  article,  it  was  felt  that 
these  operating  data  were 
fairly  reliable. 

A  fuel  consumption  of 
0.75  lb.  per  kilowatt-hour 
generated  was  used  in  de¬ 
termining  the  fuel  cost  of 
the  proposed  plant.  With 
fuel  oil  weighing  7^  lb.  per 
gallon,  this  represents  a 
performance  of  10  kw.-hr.  per  gallon  of  fuel.  The 
management  of  the  company  based  the  cost  of  fuel  oil 
at  8  cents  per  gallon  delivered  in  tanks  at  the  power 
plant.  Lubricating  oil  consumption  was  taken  at  800 
kw.-hr.  per  gallon,  at  an  average  cost  of  60  cents  per 
gallon. 

Repairs  and  Maintenance 

Maintenance  was  taken  at  2^  mills  per  kilowatt-hour 
generated.  This  includes  both  labor  and  material.  The 
item  of  maintenance  is  one  which  varies  widely,  depend¬ 
ing  upon  a  number  of  factors.  It  is  only  by  taking  an 
average  value  of  a  number  of  plants  which  have  been  in 
actual  operation  for  some  time  that  it  is  possible  to  ob¬ 
tain  an  estimate  that  will  be  reliable. 

Attendance  Labor 

The  management  of  the  company  decided  that  one- 
half  of  one  man’s  time  at  70  cents  per  hour  should  be 
charged  against  the  operation  of  the  oil  engine  plant. 
There  was  some  question  as  to  whether  a  competent 


IV hen  several  methods  of  doing  a  job  are 
available,  there  is  no  more  reliable  way  of  de¬ 
termining  which  is  the  most  economical  than 
to  establish  a  balance  sheet  on  which  ad¬ 
vantages  and  disadvantages  of  each  procedure 
can  be  listed  and  evaluated.  The  accompany¬ 
ing  article  illustrates  an  analysis  which  one  in¬ 
dustrial  concern  mcde  to  determine  whether  to 
purchase  power  or  generate  it.  IV hen  all  fixed 
and  operating  charges  are  included  there  will 
be  little  opportunity  for  differences  in  con¬ 
clusions  unless  choice  of  unit  figures  or  evalua¬ 
tion  of  intangibles  are'  questioned. — Editor. 


power  requirements  during  first  six  months  of  1926 

ESTIMATED  COST  OF  PROPOSED  GENERATING  PLANT 

Month  Kilowatt  Demand  Kilowatt-Hours 

Enginee  and  alternators,  including  erecting .  *^**’92? 

Freight — 300,000  lb.  at  164  cents  per  100  lb . 

Frtjruai^ .  152  38,400 

Marrh  152  40,400 

Haulage  at  $3  per  ton .  .  ’'X 

Foundations —  1 00  cu.yd.  per  unit  at  $  1 2 . 

April .  H4  38,000 

May .  152  28,800 

Fuel  oil  storage  tanks  and  piping . 

Auxiliaries,  including  air  compressor,  oil  pump,  etc . 

Engineering,  supervision,  inspection  and  contingencies  at  5  per  cent. . . 

$60,145 
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operator  could  l)e  obtained  at  this  figure,  but  it  was 
finally  decided  to  use  this  amount  in  determining  the 
|)Ower  costs. 

I'he  power  taken  by  the  auxiliary  equipment  in  the 
plant  would  probably  approximate  between  3  and  5  i)er 
cent  of  the  gross  generated  kilowatt-hours.  It  was  as¬ 
sumed  that  the  los.ses  in  transformers  when  ix)wer  is 
purchased  would  just  about  comi)ensate  for  the  power 
used  by  the  auxiliaries.  It  was  estimated  that  for  cool¬ 
ing  water  1  cu.ft.  i^er  kilowatt-hour  would  he  required. 

Fixed  charges,  which  included  interest,  depreciation, 
taxes  and  insurance,  were  taken  at  15  |x.*r  cent.  In  the 
comparison  of  ix)wer  costs  it  was  pointed  out  that  one 
manufacturer  of  oil  engines  places  depreciation  alone  at 
8  per  cent,  and  that  the  Inland  Revenue  Authorities  in 
England  increased  the  depreciation  from  5  to  10  i^er 
cent  in  1927  on  Diesel  engine  plants  after  such  a  request 
had  l)een  made  by  the  Diesel  Engine  Users’  Association 
of  that  country. 

Comparison  of  Total  Costs 

Having  decided  iqxm  the  various  quantities  to  he  used 
in  the  cost  computation,  a  table  showing  jxiwer  costs 
under  existing  and  future  load  conditions  was  prepared. 

'I'he  total  annual  cost  of  purchased  power  for  the 
present  load  was  $10,231.44.  or  an  average  cost  of  2.13 
cents  per  kilowatt-hour.  This  represents  an  annual  sav¬ 
ing  through  the  ])urchase  of  power  of  $5,458.  This  cost 
was  based  on  the  use  of  the  regular  industrial  power 
schedule  of  the  Penn  Public  System. 

Under  future  load  conditions  it  would  lie  jxissible  to 
make  use  ot  a  combination  of  the  regular  power  rate  and 
the  off-peak  ]x)wer  rate.  The  total  annual  cost  of  pur¬ 
chased  power  for  future  load  conditions  would  lie 
$16,233.60,  or  an  average  cost  of  1.69  cents  jier  kilowatt- 
hour.  The  total  annual  saving  of  purchased  jxiwer  under 
future  load  conditions  would  be  $5,096. 

'I'he  investment  cost  necessary  in  transformer  equi])- 


COST  OF  GF.NKKATINO  POWKR  FOR  PRE.SENT  AND  FUTURE  LOADS 


FixfHl  oharKP —  1 5  per  cent  of  $60,000 . 

Fuel  at  $0.08  per  Rullon . 

Lubricants  at  $0.60  per  Rullon . 

Repairs  and  maintenance  at  $0.00225 

kilowatt-hour . 

CooliiiR  water  at  $0.  10  per  thousand  gallons.  . 
■Attendance  labor . 

Present  Load 
...  $9,000  00 

3,840.00 

360  00 

per 

1,080  00 
360.00 
1,050  00 

Future  Load 
$9,000  00 
7,680.00 
720.00 

2,160.00 
720.00 
1,050  00 

Total . 

Annual  kilowatt-hours . 

Cost  |>er  kilowatt-hour . 

...  $15,690  00 
480,000 
$00327 

$21,330.00 
960,000 
$0  0222 

ment  for  purchasing  future  power  reipiirements  was  ap¬ 
proximately  $2,000.  At  1 5  jier  cent  the  annual  fixed 
charges  on  this  equipment  would  lie  $300.  Deducting 
this  from  $5,096  gives  a  net  annual  saving  of  $4.7%. 

In  the  cost  comparison  no  mention  was  made  of  the 
costs  for  supervision.  'I'he  operation  of  a  700-hp.*  Diesel 
engine  plant  would  require  a  certain  amount  of  some 
executive’s  time.  A  conservative  value  of  the  item  of 
superintendence  in  this  case  would  lx*  $500  per  year.  It 
was  pointed  out  that  in  considering  the  cost  of  ojicrating 
an  oil  engine  plant  it  should  lie  rememliered  that  there 
has  been  a  decided  upward  trend  in  the  price  of  fuel 
od.  This  was  shown  in  charts  giving  the  |X)sted  prices 
nf  crude  oil  at  the  wells. 

As  a  result  of  the  investigation  and  comparison  of 
costs,  it  was  decided  to  purchase  jxiwer  and  new  con¬ 
tracts  were  accordingly  signed. 
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Relative  Values  of  Different  Classes 
of  Residential  Service 

By  D.  F.  McCurrach 

Rate  llmiinecr  Northicestcrn  Electric  Company, 
Portlauil,  Ore. 

IN  ORDER  that  salesmen  and  solicitors  of  residence 
business  might  be  informed  as  to  the  relative  values  of 
different  classes  of  residential  business  and  also  advised 
as  to  the  decrease  in  value  of  business  due  to  line  exten¬ 
sions  required,  as  compared  with  the  same  service  ren¬ 
dered  from  existing  clistribution  facilities,  the  North¬ 
western  Filectric  Company,  Portland.  Ore.,  prepared  the 
accompanying  chart. 

In  order  not  to  complicate  the  matter  with  allocation 
of  power  plant,  transmission  line,  substation  and  dis- 


Service  Off  ServiceRequiring  Service  Requiring  ServiceReiwiring  ServiceHwirng 
Existing  Lines  OneSpon  Extension  TWoSpon  Extension  Three  Span  Extension  ftxjrSpanbrtewior 


COXSUMER-VALUE  CLASSIFIC.ATIOX  FOR  RESIDENTIAL  DISTRICTS 
I  NDKR  SIMILAR  CONDITIONS  OF  SERVICE 

tribution  system  investment,  which,  notwithstanding  the 
numlier  of  theories  advocated,  must  of  necessity  Ite  ar¬ 
bitrary,  the  investment  in  the  service,  transformers, 
meters  and  the  additional  span  costs  alone  were  con¬ 
sidered.  I'he  fixed  charges  on  this  investment  were 
assumed  at  15  i>er  cent  and  the  oiierating  costs,  such  as 
cost  of  energy,  operation  and  maintenance  of  meters, 
services,  ranges,  etc.,  commercial  exjienses  and  miscel¬ 
laneous  ex|)enses,  were  assigned  on  the  basis  of  average 
unit  costs  maintained  by  this  company.  On  this  basis  a 
net  revenue  was  obtained  by  deducting  these  costs  from 
the  gross  revenue  to  be  obtained  by  application  of  exist¬ 
ing  tariff  rates.  The  ratio  of  net  revenue  to  cost  of 
extension  was  then  obtained  and  each  ratio  expressed  as 
a  function  of  the  most  favorable  condition,  namely,  that 
resulting  from  the  greatest  utilization  of  service  from 
the  existing  distribution  sysfem,  which  has  lieen  plotted 
as  100  |)er  cent  value. 
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The  chart  is  self-explanatory  and  shows  comparative 
relative  values  for  the  classes  of  service  shown.  It  is 
l)elieved  that  this  method,  while  probably  not  perfect,  is 
a  considerable  guide  and  help  to  salesmen  in  visualizing 
the  situation  and  realizing  the  importance  of  increasing 
the  load  of  existing  customers  on  existing  lines,  as  con¬ 
trasted  with  soliciting  business  that  requires  considerable 
distribution  extension  for  small  loads,  the  eflFect  of  which 
must  of  necessity  have  a  material  adverse  effect  on  the 
net  income. 


Letters  from  Our  Readers 


What  Can  Be  Done  for  the  Budding  Engineer? 

To  the  Editor  of  the  Electrical  World: 

It  is  generally  recognized  that  the  successful  pro¬ 
fessional  engineer  must  have  a  fundamental  engineering 
background,  possess  self-confidence,  vision  and  the  ability 
to  write  and  speak  forcible  and  convincing  English,  and 
exercise  reasonableness  in  his  dealings  with  subordinates. 

What  about  the  adolescent  engineer,  who  has  obtained 
the  engineering  fundamentals  and  knowledge  of  English 
in  our  colleges,  but  who  has  had  no  opportunity  to 
realize  that  self-confidence,  vision  and  reasonableness 
are  essential  in  business?  These  aptitudes  are  not  given 
in  the  college  curricula,  hence  they  must  be  obtained  in 
the  industry  if  we  are  to  bring  forward  our  future 
executive  engineers. 

Manifestly  vision  covers  length  and  breadth  of  view, 
also  correction  of  perspective.  Length  of  view  enables 
the  engineer  to  judge  the  trend  of  events  so  that  he 
may  allow  for  the  future.  Breadth  of  view  allows  him 
to  consider  the  problem  from  all  angles.  Correction  of 
perspective  permits  its  possessor  liberty  from  prejudice 
and  prevents  him  from  enlarging  on  small  matters,  as 
well  as  making  him  think  that  the  improbable  is  im¬ 
possible.  Correction  of  perspective  makes  him  lean  to¬ 
ward  allotting  his  detail  work  to  specialists,  thus  leaving 
the  executive  free  to  direct.  These  ideas  may  be  given 
to  the  junior  engineer  in  the  form  of  guidance. 

Self-confidence  should  not  be  confused  with  posi¬ 
tiveness,  for  they  are  clothed  much  the  same,  but  pro¬ 
duce  entirely  different  results.  The  self-confident  man 
can  be  relied  upon  to  have  a  large  percentage  of  success 
in  his  problems  and  studies.  In  considering  his  few 
failures  he  has  learned  to  investigate  before  making  a 
decision,  also  to  evaluate  all  factors  concerning  the  prob¬ 
lem  and  to  distinguish  the  imperative  from  the  non- 
essential,  which  he  neglects.  He  realizes  that  when  the 
job  has  been  started  it  must  continue,  and  that  an 
alternative  plan  must  not  be  considered  unless  pressure 
is  brought  to  bear  due  to  unforeseen  obstacles.  Before 
considering  a  job  complete  he  reviews  it,  thus  weighing 
his  various  ideas  and  factors  governing  its  progress,  and 
then  ratifies  or  confirms  them  according  to  their  relative 
importance.  Accordingly,  he  knows  how  to  attack  a 
problem  when  it  presents  itself  for  solution  and  can 
therefore  exj^ect  a  reasonable  amount  of  success. 

But  how  can  self-confidence  be -conveyed  to  the 
adolescent  engineer?  By  a  sympathetic  superior.  What 
more  will  retard  self-confidence  in  the  junior  than  to 
have  his  plans  and  ideas  continually  criticised  and  re- 
ected?  It  is,  then,  important,  though  often  difficult,  for 
the  superior  to  conceive  the  idea  that  there  are  many 
logical  ways  of  attacking  a  problem ;  further,  he  may  be 
getting  somewhat  set  in  his  methods  and  does  not  see 
that  the  original  plan  submitted  by  the  junior  may,  once 
•cylinder  model,  a  product  slightly  reclothed,  be  better  than  his  own.  Considering 
otor  Truck  Corporation,  the  furtherance  of  self-confidence,  it  is  often  advisable 
e  lights,  a  w’ater  tank  and  to  pass  a  reasonably  good  plan  presented  and  let  it  be 
raveling  electrical  exhibit  carried  out,  even  when  you  know  a  better  way.  It  is 
spring  will  have  covered  useful,  though  not  flattering  to  your  vanity,  to  giiide 
sey,  eastern  Pennsylvania,  the  subordinate  carefully  until  he  suggests,  as  he  thinks 
IS  along  the  Atlantic  sea-  on  his  own  initiative,  the  plan  you  desire  to  have  fol¬ 
lowed.  M.  D.  S. 


Bus  Used 

for  Appliance  Demonstrations 

HE  Pennsylvania 


Edison  Company  is  using  a  city 
X  type  bus  with  seats  removed  to  show  the  public  the 
latest  labor-saving  household  devices  operated  by  elec¬ 
tricity.  The  company  does  not  solicit  sales,  but  demon¬ 
strates  the  various  machines  on  display.  A  desire  is 
created  in  the  minds  of  the  visitors  for  a  waffle  iron, 
dishwasher  or  other  appliance  and  a  broader  market  for 
electric  energy  is  produced.  No  prices  are  mentioned 


Motor  bus  becomes  an  itinerant  showroom 

An  S-Ral.  capacity  tank  underneath  the  vehicle  supplies  water 
for  demonstrating'  the  dish-washing  and  clothes-washing  ma¬ 
chines  as  well  as  an  electric  pump  which  is  used  to  force  the 
water  into  these  machines  from  the  tank.  Among  the  various 
items  exhibited  in  the  bus  are  washing  machines,  an  electric  dish¬ 
washer,  an  automatic  water  heater,  an  electric  range,  and  elec¬ 
tric  refrigerator,  fans,  waffle  irons,  percolators,  small  heaters, 
vacuum  cleaners,  and  a  sewing  machine. 
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Generation,  Control,  Switching 

and  Protection 

The  Parallel  Operation  of  Generating 
Stations. — J.  Defreyn. — The  author  has 
illustrated,  by  means  of  vector  diagrams 
and  charts  indicating  system  and  station 
operating  conditions,  a  means  of  inde¬ 
pendent  voltage  regulation  using  the 
power  factor.  The  problem  of  voltage 
regulation  is  stated  to  have  been  success¬ 
fully  solved  in  several  ways,  one  consist¬ 
ing  of  the  introduction  into  the  circuit 
of  an  additional  electromotive  force 
which  compensates  either  for  the  drop 
in  pressure  alone  or  also  fon  the  poor 
power  factor  resulting  from  the  distri¬ 
bution  of  energy  in  the  transmission 
lines  and  in  the  apparatus  comprising 
the  load.  Such  a  result  is  obtained  by 
means  of  the  compounding  of  voltage 
regulators  or  by  multi-tap  transformers, 
boosting  transformers,  induction  regu¬ 
lators  or  by  rotary  boosters.  The  plac¬ 
ing  of  synchronous  condensers  in  part 
of  the  networks  is  a  common  method 
of  utilizing  the  second  principle. — 
Brozvn  Boveri  Reviezv  {Switzerland), 
February,  1928. 

Electrical  Engineering  in  1927. — A 
review  of  the  developments  in  contem¬ 
porary  electrical  engineering  practice, 
including  a  reference  to  design  improve¬ 
ments  in  iron-clad  switchgear.  It  is 
stated  in  this  review  that  outdoor  iron¬ 
clad  switchgear  may  now  be  obtained 
in  England  for  potentials  up  to  220  kv. 
New  designs  combine  the  principles  of 
compound-filled  gear  with  the  ordinary 
cubicle  type  layout,  a  device  which  is 
said  to  enable  the  engineers  to  inspect 
the  isolating  switch  contacts  and  their 
operation,  while  at  the  same  time  each 
piece  of  apparatus  is  essentially  iron¬ 
clad  without  intervening  bare  connec¬ 
tions.  The  equipment  is  suitable  for 
indoor  or  outdoor  use  and  permits  phase 
separation.  Circuit  breakers  having  a 
rupturing  capacity  of  1,500,000  kva.  are 
now  available  in  British  manufacture. — 
Engineer  {England) ,  Jan.  13,  1928. 

Transmission,  Substations  and 
Distribution 

.Arcing  Tests  on  Cables. — D.  I.  Fuchs- 
Kaufmann. — Wind  or  the  sudden  shed¬ 
ding  of  sleet  may  cause  cables  of  an 
overhead  transmission  line  to  clash, 
rausing  destructive  arcing.  The  authors 
investigated  the  durability  of  various 
types  of  cables  when  subjected  to  heavy 
arcs.  certain  length  of  each  cable 
tested  was  stretched  out  with  a  tension 
comparable  to  standard  line  practice.  A 
copper  block  was  fastened  ^  in.  away 
from  the  cable  and  a  single-phase  short- 
circuit  arc  from  a  750-kva.  generator, 
corresponding  to  350  amp.  at  2,500  volts, 
J^as  established  between  the  copper 
plock  and  the  cable.  Stop-watch  tim- 
•ng  was  used  from  the  instant  of  closing 
the  breaker  to  the  rupture  of  the  cable 
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due  to  melting.  Two  series  of  tests 
were  made,  with :  ( 1 )  one  end  of  the 

cable  connected  to  the  generator,  and 
(2)  both  ends  of  the  cable  connected  to 
the  generator ;  the  first  series  to  re¬ 
semble  a  single-way  transmission  line, 
the  second  series  to  imitate  a  ring  or 
tie-line.  Fifteen  types  of  cables  were 
tested,  representing  solid  copper,  solid 
aluminum,  combination  aluminum  and 
steel,  and  hollow  cables.  Solid  copper 
cables  withstood  longest,  with  copper 
alloy  cables  in  second  place,  combina¬ 
tion  cables  in  third  place  and  aluminum 
cables  in  the  last  place.  Hollow  cables 
lasted  longer  than  equivalent  solid 
cables.  —  Elektrotcchnische  Zeitschrift, 
Jan.  26,  1928. 

Overhead  T ransmission. — G.  R.  Falki- 
NE»  Nuttall. — A  general  considera¬ 
tion  of  the  various  factors  utilized  in 
the  specification  and  design  of  overhead 
transmission  lines.  Among  the  factors 
considered  are  steel  -  core  aluminum 
cables,  progress  in  insulator  design,  re¬ 
inforced  concrete  and  galvanized  steel 
structures,  the  determination  of  clear¬ 
ances,  the  spacing  of  conductors,  the 
method  of  erection,  and  excavating  prac¬ 
tices.  A  tabulated  record  of  contem¬ 
porary  transmission  line  practices  in  the 
United  States  is  offered  in  connection 
with  the  discussion.  The  result  of  in¬ 
vestigations  upon  the  characteristics  of 
porcelain  in  tension  and  a  compara¬ 
tive  estimate  of  the  value  of  the  several 
means  of  supporting  the  line  are  offered. 
— Electrician  {England),  Jan.  27,  1928. 


Units,  Measurements  and 
Instruments 

Daylight  Recording  by  Means  of  the 
PhotOrElcctric  Cell. — L.  R.  Roller. — 
The  recording  of  daylight  intensity  is 
another  application  of  the  photo-electric 
cell.  This  device,  coupled  to  a  suitable 
automatic  recording  instrument,  offers 
a  simple  arrangement  providing  a  means 
of  great  possibilities  for  investigating 
daylight  conditions.  The  limitations  of 
the  usual  photometer  render  the  use  of 
the  photo-electric  device  of  particular 
interest.  —  General  Electric  Revieiv, 
February,  1928. 

Harmonic  Analyzer  for  Use  on  Power 
Circuits. — Rapid  advances  and  refine¬ 
ments  in  the  science  of  inductive  co¬ 
ordination  have  made  imperative  the 
securing  of  accurate  information  con¬ 
cerning  wave  forms  in  both  communica¬ 
tion  circuits  and  power  circuits.  An 
instrument  which  meets  the  require¬ 
ments  of  portability  and  ease  of  opera¬ 
tion  without  excessive  cost  has  been  de¬ 
veloped,  and  while  it  is  not  offered  as  a 
perfect  device  it  is  believed  that  refine¬ 
ments  have  proceeded  to  a  point  where 
reasonably  satisfactory  results  may  be 
obtained.  The  analyzer  consists  essen¬ 
tially  of  a  voltmeter  capable  of  meas¬ 
uring  the  magnitude  of  any  single-fre¬ 


quency  voltage  in  the  range  of  60  to  3,000 
cycles.  Analyses  of  current  are  made 
by  measuring  the  voltage  drop  across 
a  resistance  or  inductive  shunt.  The 
sensitivity  for  current  measurements 
may  be  increased  by  means  of  an  input 
coil  which  is  provided  for  the  purpose. 
The  apparatus  is  fundamentally  a 
double-tuned  circuit  with  single-stage 
vacuum  tube  amplification,  the  output 
of  which  is  fed  into  a  copper  oxide  recti¬ 
fier.  The  rectifier  current  is  passed 
through  a  direct-current  micrometer, 
affording  a  direct  reading  of  the  meas¬ 
ured  voltage. — Serial  Report  Inductive 
Co-ordination  Committee,  National 
Electric  Light  Association,  January, 
1928. 


Illumination 

Lighting  Measurement. — G.  W.  Stub- 
BiNGS. — A  discussion  of  the  determina¬ 
tion  of  the  mean  spherical  candlepower 
by  means  of  the  Rousseau  curve.  The 
author  has  pointed  out  the  desirability 
of  utilizing  this  diagram  in  the  de¬ 
termination  of  illuminating  effect  and 
points  out  that  such  a  period  does  not 
meet  all  of  the  usual  requisites  and  that 
a  modification  somewhat  similar  to  the 
plan  proposed  by  Dr.  Rousseau  has 
notable  advantages. — Electrical  Review 
{England),  Jan.  20,  1928. 

The  Effect  of  Different  Systems  of 
Lighting  on  Output  and  Accuracy  in 
Fine  Work. — H.  C.  Weston  and  A.  K. 
Taylor. — A  joint  report  of  the  Indus¬ 
trial  Fatigue  Research  Board  and  the 
Illumination  Research  Committee  of 
Great  Britain.  A  previous  report  em¬ 
bodied  the  results  of  an  investigation 
into  the  optimum  illumination  required 
for  typesetting  by  hand  or  composing  in 
the  printing  industry  and  was  limited 
to  the  study  of  adequacy  in  a  quantita¬ 
tive  sense,  and  no  attention  was  paid  to 
the  almost  equally  important  matter  of 
distribution  of  light  over  the  working 
area  or,  in  other  words,  to  the  system 
of  lighting  tending  to  give  the  best  re¬ 
sults.  The  results  of  the  experiments 
described  are  not  so  piositive  as  those 
obtained  by  varying  the  degree  of 
illumination  provided,  but,  given  suffi¬ 
cient  illumination,  there  is  no  reason  to 
expect  that  large  differences  either  in 
output  or  accuracy  would  result  in  the 
different  characteristics  of  most  of  the 
methods  of  lighting  tried.  It  is  statetl 
that  in  some  composing  rooms  general 
lighting  may  be  unsuitable  on  account 
of  structural  features  which  will  pre¬ 
vent  the  elimination  of  undesirable 
shadows,  and  in  such  cases  the  com¬ 
bination  of  general  and  local  lighting  in 
which  the  two  types  of  source  will  give 
approximately  the  same  proportion  of 
the  total  illumination  is  to  be  recom¬ 
mended.  Totally  indirect  lighting  in¬ 
volves  a  loss  of  output  but  has  the 
advantage  of  reducing  the  reflected  glare 
on  the  type.  It  is  stated  that  there  is 
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some  evidence  that  the  color  of  the  light 
used  in  composing  rooms  may  be  of  im¬ 
portance  in  relation  to  the  question  of 
glare,  but  that  without  further  experi¬ 
ments  no  definite  statements  on  this 
point  can  be  made.  Particulars  of  the 
installation  relative  to  the  output  and 
comparison  of  morning  and  afternoon 
work  under  various  conditions  of 
illumination  are  described.  —  Depart¬ 
ment  of  Scientific  and  Industrial  Re¬ 
search  (England) ,  l‘)28. 

Heat  Applications  and 
Material  Handling 

I^argc  Electric  Haking  Ovens. — W. 
Ellerd-Styles. — The  progress  that  has 
been  made  in  the  development  of  small 
electric  ovens  in  England  is  stated  as 
l)eing  extensive,  whereas  larger  installa¬ 
tions  have  lagged  l)ehind  in  most  in¬ 
stances.  In  (lealing  with  the  cost  of 
oi)eration  the  author  states  that  the 
average  consumption  is  about  90  watts 
I)er  pound  of  baked  bread.  The  various 
factors  entering  into  the  cost  of  elec¬ 
trical  oiJeration  and  the  advantages  at¬ 
tendant  upon  the  use  of  this  heating 
medium,  as  well  as  the  features  of  auto¬ 
matic  temperature  control  which  have 
been  provided  for  such  installations  and 
a  consideration  of  the  interest  of  the 
supplying  utility,  have  been  included. — 
Electrician  (England),  Feb.  3,  1928. 

Large  Pipe  for  High  Head  Made  by 
Arc  Welding. — T.  Ujiiye.  —  Electric 
welding  was  applied  in  the  construction 
of  a  1.942-ft.  penstock  of  a  Japanese 
hydro-electric  development.  The  pro¬ 
cedure  under  which  the  material  was 
fabricated,  the  specifications  under  which 
the  job  was  done,  the  anticipated  ad¬ 
vantages  of  welding  construction,  with 
particular  reference  to  the  present  un¬ 
dertaking.  and  the  duty  requirements  of 
the  installation  are  given. — Iron  Age. 
Feb.  16.  1928. 

Electrophysics,  Electrochem¬ 
istry  and  Batteries 

Some  Principles  Governing  the  Choice 
and  Utilization  of  Permanent  Magnet 
Steels.  —  Raymond  L.  Sanford.  —  The 
addition  of  substantial  percentages  of 
cobalt  to  the  composition  of  permanent 
magnet  steel  leads  to  markedly  superior 
(jualities.  The  cost  of  cobalt  steels  may 
be  several  times  that  of  the  older  types 
and  consequently  their  use  is  warranted 
only  under  certain  conditions.  Criteria 
for  the  comparison  of  magnet  steels  are 
discussed  and  conditions  under  which 
the  use  of  the  more  expensive  steels  is 
justified  are  outlined.  The  author  states 
that  cobalt  steels,  while  superior  in 
quality  to  tungsten  and  chromium  steels, 
may  not  display  this  superiority  unless 
appropriate  designs  are  utilized.  Mag¬ 
nets  may  l)e  stabilized  against  permanent 
deterioration  from  transient  demag¬ 
netizing  fields  by  partial  demagnetiza¬ 
tion.  The  cobalt  steels  can  be  stabilized 
by  this  inethwl  to  a  greater  degree  than 
the  steels  having  lower  values  of  co- 
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ercive  force.  In  general,  it  is  concluded 
that  by  the  use  of  cobalt  steels  .some 
results  may  be  obtained  which  are 
utterly  impossible  with  the  tungsten 
and  chromium  steels  more  commonly 
employed,  but  that  the  economical  justi¬ 
fication  for  their  use  is  not  encountered 
except  in  cases  where  space  or  weight 
are  of  primary  importance  and  cost  is 
of  .secondary  consideration  or  where 
particularly  severe  conditions  must  be 
met. — No.  567  Scientific  Papers  of  the 
Bureau  of  Standards. 

Nezv  Type  Storage  Cell. — L.  Jumau. 
— When  charged  and  then  left  idle  for 
one  year  liefore  it  is  discharged,  the 
cell  will  give  only  33  per  cent  less 
energy  than  if  it  had  been  discharged 
immediately  after  the  charge,  according 
to  the  author.  The  cells  are  made  in 
three  sizes,  from  20  to  80  amp.-hr.,  and 
are  completely  sealed  except  for  a  self¬ 
closing  gas  vent.  There  are  only  two 
very  thick  plates  in  each  cell,  and  the 
unusual  charge-retention  characteristics 
are  due  primarily  to  the  exclusion  of 
local  chemical  action  in  the  plates. 
Exceptional  purity  of  all  active  mate¬ 
rials,  a  special  form  of  the  plates,  very 
careful  jjerforation  and  secure  lodging 
of  the  plates  in  a  grooved  glass  con¬ 
tainer  are  contributing  factors.  When 
used  for  signaling  purposes,  heating  of 
filaments  in  radio  tubes,  electric  clocks, 
etc.,  it  was  found  satisfactory  to  charge 
such  batteries  only  twice  a  year. — Revue 
Gcneralc  dc  VElectricitc,  Dec.  3,  1927. 

T elegraphy ,  T elephony ,  Radio 
and  Signals 

Television. — A.  Dauvillier.  —  In  a 
series  of  three  consecutive  articles  the 
author  summarizes  all  the  hitherto 
known  and  practically  applied  metluxls 
of  transmitting  an  image  over  wires. 
Each  method  is  described  and  illustrated 
with  a  sufficient  amount  of  detail  to 
comprehend  its  operating  principles. 
The  .second  part  of  the  paper  is  devoted 
to  an  unusual  X-ray  method,  utilizing 
the  basic  principles  of  television ;  that 
is,  instead  of  subjecting  the  subject  to  a 
fiootl  of  X-rays  and  examining  the 
shadowgraph  on  a  fluorescent  screen, 
the  new  method  uses  only  a  very  small 
beam  of  X-rays,  which  is  quickly  moved 
over  the  e.xamined  area  and  is  at  the 
same  time  integrated  again  to  give  the 
complete  image.  This  process  is  so 
fast  that  the  object  under  examination 
may  be  in  motion.  Heart  palpitation 
may  thus  l)e  readily  examined.  Two 
great  advatages  are  claimed  for  this  new 
X-ray  process:  (1)  The  patient  is  sub¬ 
jected  to  only  a  fraction  of  the  com¬ 
monly  required  dose  of  rays,  eliminating 
entirely  the  possibility  of  X-ray  burns ; 
(2)  a  much  clearer  image  is  obtained, 
since  the  veiling  action  of  all  secondary 
rays  is  eliminated. — Rezmc  Gencralc  dc 
VElectricitc,  Jan.  7,  14  and  21.  1928. 

The  Nezv  York-London  Telephone 
Circuit. — S.  B.  Wright  and  H.  C. 
Silent. — The  special  provisions  which 
are  in  use  on  the  transatlantic  telephone 
to  compensate  for  the  variability  of  the 


wire  and  ether  paths,  for  the  radio  noi.se 
and  for  the  fact  that  two-way  transini.s. 
sion  is  effected  upon  a  single  wave 
length  is  discussed  in  this  paper.  Tech- 
nical  operators  are  in  attendance  at  each 
end  of  the  radio  path  and  are  eciuipjjed 
to  adjust  the  magnitude  of  the  speech 
currents  entering  the  radio  transmitters 
to  such  a  value  as  to  load  these  trans¬ 
mitters  to  capacity.  The  amplification 
introduced  at  the  radio  receivers  can 
also  be  adjusted  to  compensate  for 
changes  in  the  transmission  efficiency  of 
the  radio  paths.  Finally,  voice-operated 
relays  together  with  suitable  delay  cir¬ 
cuits  are  provided  which  so  control  the 
apparatus  that  at  any  given  time  it  can 
transmit  in  but  one  direction.  By  this 
arrangement,  a  speaker’s  voice  upon 
leaving  h'is  transmitting  station  can¬ 
not  operate  his  own  receiver,  although 
this  is  tuned  to  the  transmitting  wave 
length. — Reprint  B-275  Bell  Tele  photic 
Laboratories.  Inc. 


T  radio  n 

Electric  Snozvplozv. — An  electric  ro¬ 
tary  snowplow  has  recently  lieen  in¬ 
stalled  on  a  section  of  the  Swedish  State 
Railway  lying  above  the  Arctic  Circle. 
Becau.se  of  the  e.xtreme  climatic  con¬ 
ditions  special  precautions  were  neces¬ 
sary  in  the  design  of  this  equipment. 
The  snowplow  is  not  provided  with 
motive  power,  but  is  pushed  from  be¬ 
hind  by  an  electric  locomotive  which 
may  be  controlled  from  the  driving  cab 
of  the  snowplow.  The  motor  for  the 
operating  of  the  plow-wheel  shaft  has  a 
tating  of  565  hp.,  but  may  be  momen¬ 
tarily  overloaded  by  100  per  cent.  The 
motor  is  a  series-wound,  single-phase 
device  of  the  same  type  and  appearance 
as  those  used  for  electric  locomotive 
drives.  The  motor  is  placed  longi¬ 
tudinally  and  is  provided  with  a  cast- 
steel  stator  frame  bolted  to  the  bedplate. 
The  plow-wheel  shaft  is  driven  through 
a  helical  single  reduction  gear.  The 
gear  pinion  is  combined  with  a  brake 
drum  and  against  this  two  brake  blocks 
can  be  pressed,  the  operating  force  being 
secured  by  the  use  of  air  pressure  so 
that  both  the  rotor  and  plow  wheel  may 
be  braked  at  the  same  time. — Electrician 
(England) ,  Jan.  20,  1928. 


Miscellaneous 

The  Maclaurin  Smokelcsji-Fuel  Plant 
at  Glasgozv. — The  design  and  construc¬ 
tion  of  a  plant  for  the  prrxluction  of 
smokeless  fuel  is  offered  in  this  article. 
The  producer  unit  liears  some  re¬ 
semblance  to  a  blast  furnace,  although 
it  is  square  and  raised  above  the  ground 
on  piers.  A  center  wall  near  where  the 
air  ports  enter  divides  the  producer 
into  two  large  chambers,  while  higher 
up  are  an  oil  trap  and  a  gas  and  on 
outlet.  The  coke,  after  cooling,  is  dis¬ 
charged  through  chutes  at  the  bottom 
of  the  producer.  The  operation  of  the 
plant  is  referred  to  in  considerable  de¬ 
tail. — Engineering  (England).  Feb.  3, 
1928. 
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New  San  Francisco  Rates 

Domestic  Customers  Will  Pay  Monthly 
Scn'icc  Charge  of  40  Cents  Plus 
Energy  Charge  Beginning  at  5  Cents 
for  First  200  Kiv.-Hr. 

Reductions  in  the  electric  light 
and  power  rates  of  the  Pacific  Gas 
&  Electric  Company  and  the  Great 
Western  Power  Company,  representing 
a  saving  to  consumers  of  nearly 
$2,000,000  a  year,  briefly  referred  to  last 
week,  have  l^en  approved  by  the  Rail¬ 
road  Commission  of  California  in  a 
decision  giving  the  consumers  the 
immediate  l)enefit  of  the  reduced  rates. 
The  commission  has,  however,  continued 
for  further  hearing  and  final  determina¬ 
tion  the  various  rate  proceedings  relat¬ 
ing  to  those  two  companies  which  have 
l)een  pending  before  it  as  the  result  of 
complaints  by  various  cities  and  on  the 
commission’s  own  investigation. 

In  addition  to  authorizing  the  reduc¬ 
tions  proposed  by  the  power  companies 
affecting  residential  and  general  power 
and  light  consumers,  the  commission 
ordered  a  revision  of  agricultural  power 
rates  the  net  result  of  which  will  be  a 
saving  of  approximately  $65,000  to  that 
class  of  consumer.  The  change  in  agri¬ 
cultural  rates  was  ordered  by  the  com¬ 
mission  in  response  to  the  plea  of  the 
California  Farm  Bureau  Federation  for 
a  new  agricultural  pumping  service  rate 
which  would  eliminate  optional  rates 
now  in  effect,  open  the  schedule  to  new 
types  of  service  and  effect  a  general  re¬ 
duction,  although  increasing  the  bills 
of  a  few  consumers. 

The  principal  effect  of  the  proposed 
changes  in  the  general  and  domestic 
electric  rates  will  l)e  a  lowering  of  the 
lighting  rate  to  the  lowest  point  yet 
reached  in  the  territory  of  the  companies 
involved  and  the  establishment  of  ex¬ 
tremely  low  rates  for  the  operation  of 
electrical  appliances  and  household  de¬ 
vices.  The  reductions  applicable  to  gen¬ 
eral  lighting  service,  including  house- 
liold  appliances  and  small  power  service, 
liecame  effective  for  meter  readings  on 
and  after  March  1.  and  the  reductions 
in  the  general  power  and  agricultural 
rates  and  the  new  combination  domestic 
service  rate  will  be  effective  on  and 
after  April  1. 

The  new  domestic  rates  in  San  F'ran- 
cisco,  Oakland,  Berkeley,  Piedmont, 
Emeryville,  San  Leandro  and  Albany 
are  as  follows :  Service  charge  per 
•neter  per  month,  40  cents ;  energy 
charge  (to  l)e  added  to  service  charge), 
first  200  kw.-hr.  per  meter  per  month, 

5  cents ;  next  800  kw.-hr.,  4  cents ;  ne.xt 
2,000  kw.-lir.,  3  cents ;  all  over  3,000 
K'v.-hr.  2^  cents.  In  incorporated  cities 
served  by  the  companies  outside  those 
alx)ve  named  the  rates  will  be  the  same 
except  that  the  service  charge  will  be 


50  cents.  In  unincorporated  territory 
the  service  charge  will  be  70  cents  and 
the  energy  charge  for  200  kw.-hr.  6 
cents,  for  the  next  800  kw.-hr.  5  cents ; 
for  the  next  2,000  kw.-hr.  4  cents,  and 
for  all  over  3,000  kw.-hr.  3^  cents. 

The  general  domestic  combination 
service  rate  in  San  Francisco,  Oakland, 
Berkeley,  Piedmont,  Emeryville,  San 
Leandro  and  Albany  will  be  (with  extra 
charges  where  there  are  more  than  six 
rooms  or  where  devices  rated  at  more 
than  1  kw.  are  installed)  :  Service  charge 
per  meter  per  month,  40  cents ;  energy 
charge,  first  30  kw.-hr.,  5  cents;  next 
140  kw.-hr.,  3^  cents;  all  excess,  1^ 
cents. 


Muscle  shoals  legislation 

which  is  fairly  acceptable  to  the 
opponents  of  the  government’s  entering 
business  apparently  is  about  to  be  ap¬ 
proved  by  the  Senate.  As  this  is  writ¬ 
ten,  it  seems  probable  that  the  Harrison 
amendment  to  the  Norris  resolution  will 
be  adopted.  The  Norris  resolution  re- 
(|uires  that  the  power  plants  be  operated 
by  the  government,  which  is  to  sell 
energy  to  “states,  counties,  municipali¬ 
ties,  corporations,  partnerships  or  in¬ 
dividuals,”  giving  preference  to  states, 
counties  and  municipalities.  The  Har¬ 
rison  amendment  vests  in  the  Secretary 
of  War  the  decision  as  to  whether  the 
power  plants  are  to  be  leased  to  private 
operators  or  are  to  be  operated  by  the 
government.  In  the  event  of  govern¬ 
ment  operation  of  the  dam  and  steam 
plant,  however,  no  municipality  may  re¬ 
ceive  a  greater  amount  of  power  than 
it  is  entitled  to  receive  under  the  prin¬ 
ciple  of  eriuitable  di.stribution  for  which 
the  amendment  stands,  and  '’.11  power 
sales  are  confined  to  the  switchboard. 
The  Harrison  amendment  also  provides 
that  the  energy  is  to  l)e  sold  for  public 
use  subject  to  state  regulation. 

The  theory  of  the  Norris  resolution, 
as  well  as  of  substitutes  proposed  by 
Senator  Tyson  of  Tennessee  and  by 
.Senator  Sackett  of  Kentucky,  is  to  sep¬ 
arate  power  and  fertilizer  production. 
This  is  in  line  with  the  view  of  the 
majority  of  the  members  of  the  Senate. 
In  each  of  these  measures  the  pro¬ 
ceeds  from  power  are  to  be  used  for  a 
period  of  years  in  an  effort  to  demon¬ 
strate  the  practicability  of  the  use  of  air 
nitrogen  as  a  fertilizer  ingre<lient.  In 
addition,  experiments  are  to  be  con¬ 
ducted  in  the  production  of  phosphoric 


Engineers  Will  Honor  Dr. 
Cornelis  Lely  of  Holland 

Engineers  will  honor  Dr.  Cornelis 
Lely,  president  and  honorary  member  of 
the  Netherlands  Royal  Institute  of  Engi¬ 
neers  and  member  of  the  Royal  Academy 
of  Sciences,  at  a  luncheon  to  be  given  at 
the  Engineers’  Club  on  Tuesday,  March 
6,  at  12  o’clock.  This  luncheon  will  be 
under  the  auspices  of  the  American 
Society  of  Civil  Engineers,  the  Ameri¬ 
can  Institute  of  Mining  and  Metallurgi¬ 
cal  Engineers,  the  American  Society  of 
Mechanical  Engineers  and  the  Ameri¬ 
can  In.stitute  of  Electrical  Engineers. 
Dr.  John  R.  Freeman  will  preside. 


acid  and  other  ingredients  of  fertilizers 
in  an  attempt  to  devise  means  of  reduc¬ 
ing  pro<luction  costs.  It  is  the  con¬ 
ception  of  these  three  bills  that  a  con¬ 
siderable  part  of  the  money,  however, 
shall  be  used  to  conduct  on  farms  prac¬ 
tical  demonstrations  of  concentrated 
fertilizers. 

All  of  the  propo.sals  authorize  the 
Secretary  of  W’ar  to  enter  upon  trans¬ 
mission-line  construction  in  order  to 
place  him  “upon  a  fair  basis  for  making 
contracts  and  for  receiving  bids.”  Pro¬ 
ceeds  from  the  sale  of  power  may  be 
used  for  that  purpose  without  additional 
authority  from  Congress.  The  Norris 
resolution  authorizes  additional  equip¬ 
ment  for  the  dam  and  for  the  steam 
plant.  This  equipment,  it  is  estimated, 
will  cost  in  excess  of  $10,000,000.  The 
Harrison  amendment  does  not  mo<lify 
the  Norris  resolution  in  that  respect. 

It  is  generally  conceded  on  the  House 
side  that  the  Madden  bill  is  dead.  Ap¬ 
parently  a  majority  of  the  House  mili¬ 
tary  affairs  committee  now  favors  the 
Morin  bill,  which  is  very  similar  to  the 
Norris  resolution.  It  is  believed  that 
the  Norris  resolution,  as  amended,  will 
be  just  as  acceptable  to  the  House  com¬ 
mittee,  but  no  decision  has  been  ma<le 
as  to  which  of  the  two  bills  will  be 
pushed  by  the  House  committee. 

The  Federal  Trade  Commission  is 
about  to  decide  upon  the  form  its  in¬ 
vestigation  of  the  electrical  and  gas  in¬ 
dustries  will  follow.  The  adoption  of 
this  plan  has  presented  numerous  diffi¬ 
culties,  as  have  the  questions  involved 
in  the  subpoenaing  of  witnesses.  As 
this  is  written,  it  is  expected  that  the 
subpoenas  will  go  forward  within  a  few 
days.  As  a  result  of  the  publicity  given 


Amendment  to  Norris  Resolution  Favored 

Harrison’s  Plan  Vests  Question  of  Government  or  Private  Operation 
of  Muscle  Shoals  in  Secretary  of  War — F^ederal  Trade 
Commission  Ready  to  Subpoena 
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the  utilities  investigation,  the  commis¬ 
sion  has  been  deluged  with  applications 
for  employment  from  persons  who  state 
that  they  are  particularly  qualified  to 
be  of  assistance  in  such  work.  It  be¬ 
came  necessary  for  Chairman  Humphrey 
to  issue  a  public  statement  pointing  out 
that  the  commission  has  received  no 
extra  appropriation  for  this  investiga¬ 
tion  and  at  present  expects  to  proceed 
with  the  inquiry  without  additions  to  its 
regular  staff.  Numerous  engineers  and 
economists  were  among  the  applicants. 


La  Guardia  Bill  to  Limit  Fed¬ 
eral  Court  Jurisdiction 

Congressman  F.  H.  La  Guardia  of 
New  York  has  again  introduced  his  bill 
to  restrain  the  United  States  courts 
from  setting  aside  orders  made  by  state 
public  service  commissions  concerning 
the  operation  or  rates  of  public  utility 
companies  until  the  state  courts  have 
passed  upon  the  points  at  issue.  This 
is  the  third  time  that  he  has  fathered  this 
bill,  which  is  similar  to  one  formerly 
championed  by  Congressman  Bacharach 
of  New  Jersey.  Mr.  La  Guardia  has 
issued  a  statement  denouncing  federal 
court  findings  in  the  New  York  City  gas 
cases  and  asserting:  "It  was  never  in¬ 
tended  that  United  States  district  courts 


Men  from  Colorado,  Wyoming, 
New  Mexico  and  Texas  were  in 
attendance  at  the  thirteenth  annual  con¬ 
vention  of  the  New  Mexico  Utilities 
Association,  which  was  held  at  the 
Franciscan  Hotel  in  Albuquerque  on 
Feb.  20-22.  J.  B.  Ledlie,  Mesilla  Val¬ 
ley  Electric  Company,  former  president 
of  the  association,  reviewed  its  past 
accomplishments  and  outlined  future 
opportunities.  Sales  efforts,  he  said, 
are  of  immediate  importance  and  "our 
biggest  job.” 

Miss  Frances  B.  Ryder,  chairman  of 
the  women’s  committee.  Rocky  Moun¬ 
tain  Division,  N.E.L.A.,  painted  a  pic¬ 
ture  of  the  increasingly  large  and 
important  part  that  women  are  taking 
in  the  field  of  public  service.  Dr.  James 
F.  Zimmerman,  president  of  the  Uni¬ 
versity  of  New  Mexico,  outlined  diffi¬ 
cult  problems  in  the  field  of  education. 
"Public  Relations — the  New  Concept” 
was  the  subject  of  V.  L.  Board,  general 
superintendent  Public  Service  Company 
of  Colorado.  Mr.  Board  thought  that 
prejudice  against  the  public  utilities  is 
largely  inherited  and  can  be  dissipated 
by  education. 

A.  R.  Woolley,  Edison  Electric  Ap¬ 
pliance  Company,  Denver,  spoke  on 
"Central-Station  Merchandising  from 
the  Standpoint  of  the  Manufacturers.” 
He  asked  whether  the  utilities  are 
analyzing  the  merchandise  they  offer 
from  the  standpoint  of  its  dependability 


should  intervene  in  the  first  instance  to 
permit  public  utility  companies  disre¬ 
garding  law  or  obligations  under  con¬ 
tracts.  The  custom  now  has  become  so 
general,  the  power  of  traction  and  other 
public  utility  companies  so  great,  the 
exploitation  of  the  people  so  ruthless, 
that  Congress  must  step  in  and  curb  this 
evil.” 

Legislator  Questions  Rates  in 
Boston  and  Near  By 

H.  L.  Shattuck,  a  member  of  the 
Massachusetts  House  of  Representa¬ 
tives,  has  filed  an  order  asking  the  De¬ 
partment  of  Public  Utilities  to  inform 
the  House  not  later  than  March  15 
whether  the  commission  favors  making 
inquiry  with  the  object  of  bringing  sub¬ 
stantial  reductions  in  the  rates  of  the 
Boston,  Lowell,  Lawrence,  Lynn,  Fall 
River,  New  Bedford,  Malden,  Quincy 
and  Brockton  companies,  and  also 
whether  the  Boston  Edison  company’s 
maximum  rate  of  8^  cents  per  kilowatt- 
hour  is  in  part  due  to  the  extension  of 
the  company’s  service  into  sparsely  set¬ 
tled  territory,  and  whether  the  establish¬ 
ment  of  a  zone  system  of  rates  is  advis¬ 
able  in  order  that  the  congested  portion 
of  the  area  served  may  obtain  a  rate 
which  takes  into  account  the  lower  cost 
of  serving  that  part  of  the  territory. 


and  the  integrity  of  its  manufacturer. 
H.  B.  Dwight,  engineer  for  the  Colo¬ 
rado  Public  Utilities  Commission,  took 
up  public  relations,  which,  he  said,  are 
"nothing  more  than  public  confidence, 
and  confidence  can  be  established  in  a 
large  measure  through  the  proper  train¬ 
ing  and  education  of  employees.”  "Why 
All  the  Secrecy  ?”  was  the  question 
asked  by  George  E.  Lewis  of  the  Rocky 
Mountain  Committee  on  Public  Utility 
Information.  Mr.  Lewis  insisted  that 
utility  managers  let  their  employees  in 
on  the  results  obtained  from  conven¬ 
tions  such  as  the  one  in  session. 

J.  J.  Cooper  of  the  Mountain  Electric 
Company,  Denver,  had  for  his  subject 
"What  Price  Success?”  He  outlined 
the  “new  competition”  and  emphasized 
the  necessity  for  intensive  market  de¬ 
velopment.  H.  C.  Webb,  Jr.,  sales  man¬ 
ager  El  Paso  (Tex.)  Electric  Company, 
pointed  out  that  production  problems 
have  received  far  greater  attention  than 
those  related  to  merchandising.  He  told 
of  an  experiment  his  company  is  now 
trying  which  calls  for  the  establishment 
of  district  representatives  for  all  resi¬ 
dential  territories  within  the  city.  These 
men  have  approximately  900  customers 
each  and  are  doing  the  combined  work 
of  meter  reader,  salesman  and  collector. 

Tuesday  morning’s  session  was  given 
over  to  a  complete  discussion  of  the 
Colorado  River  development.  Follow¬ 
ing  a  brief  review  of  the  situation  by 


Merrit  C.  Mechem  of  Albuquerque, 
Francis  C.  Wilson  of  Santa  Fe,  Colo¬ 
rado  River  commissioner  for  New 
Mexico,  explained  the  many  features  of 
the  proposal  in  detail  and  prophesied 
practical  reconciliation  of  the  various 
opposing  factions. 

"Central-Station  Possibilities  in  Street 
and  Highway  Lighting”  was  handled 
by  A.  S.  Anderson  of  the  General  Elec¬ 
tric  Company,  Denver.  Philip  S.  Don¬ 
nell,  dean  of  engineering.  University  of 
New  Mexico,  presented  “The  Problem 
of  Power  Factor.”  Its  technical  side 
has  been  taken  care  of,  he  asserted,  and 
it  now  remains  for  the  utilities  to 
convince  the  consumer.  Recent  en¬ 
gineering  developments  in  the  electrical 
industry  were  described  by  R.  W.  Mc¬ 
Neill,  Westinghouse  Electric  &  Manu¬ 
facturing  Company,  Denver,  who  dealt 
with  steam-turbine  construction,  syn¬ 
chronous  motors,  electric  house  heating, 
transportation,  transmission  equipment 
and  automatic  substations. 

A.  C.  Cornell  of  the  Graybar  Electric 
Company,  Denver,  talked  on  “Possibili¬ 
ties  of  Developing  an  Electrical  Con¬ 
sciousness.”  Of  commercial  managers 
he  said :  "Five-thousand-dollar-a-year 
executives  are  expected  to  do  the  work 
that  should  be  done  by  fifteen-thousand- 
dollar  men.” 

Officers  elected  to  serve  the  New 
Mexico  Utilities  Association  for  the  en¬ 
suing  year  are:  President,  C.  C.  Ogle, 
Agua  Pura  Water  Company,  Las  Vlegas; 
first  vice-president,  W.  W.  Nielson. 
Santa  Fe  Water  &  Light  Company; 
second  vice-president,  C.  S.  Makeig, 
Roswell  Public  Service  Company;  sec¬ 
retary-treasurer,  B.  L.  Wiles,  Albu¬ 
querque.  _ 

Northern  States  Power  Budget 
Includes  New  Offices 

Construction  of  a  twelve-story  down¬ 
town  office  building  in  Minneapolis  is 
one  of  the  major  projects  of  an  eight- 
million-dollar  budget  for  this  year  which 
has  just  been  announced  by  Robert  F. 
Pack,  vice-president  and  general  man¬ 
ager  of  the  Northern  States  Power 
Company.  Work  is  to  be  started  on  the 
new  structure  May  1.  It  will  be  built 
at  21  Fifth  Street,  South,  to  niahe  a 
part  of  the  present  structure  adjoining 
at  15  Fifth  Street,  South,  and  seven 
additional  stories  will  be  added  to  the 
newest  five-story  unit  of  the  old  build¬ 
ing.  The  building  is  to  be  ready  for 
occupancy  May  1,  1929.  The  power 
company  will  occupy  ten  floors  of  the 
new  addition  and  the  remainder  will 
be  available  for  rental  to  electrical  firms. 

The  second  largest  item  in  the  1928 
budget  is  one,  already  noted,  of  about 
$1,500,000  for  the  completion  of  the 
company’s  hydro-electric  plant  and  dam 
at  Chippewa  Falls,  Wis.  Nearly  $1,500,- 
000  has  been  spent  already  on  this 
development,  which  is  to  be  ready  for 
service  next  September.  The  program 
further  includes  betterments  and  ex¬ 
pansions  of  both  production  and  dis¬ 
tribution  facilities  in  five  states — Minne¬ 
sota,  North  Dakota,  South  Dakota, 
Illinois  and  Wisconsin.  Several  new 


Men  from  Four  States  at  Albuquerque 

Thoroughly  Practical  Three-Day  Convention  of  New  Mexico 
Utilities  Association  Appeals  to  Executives  of  Rocky 
Mountain  Region  and  Western  Texas 
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substations  are  to  be  built,  and  it  is  County  the  Public  Service  Commission  standard  revolving  beacons  on  the  night 
estimated  that  more  than  200  miles  of  law  would  be  amended  by  giving  to  the  air-mail  routes  in  the  United  States, 
cable  and  conduit  will  be  installed,  to  commission  supervision  over  a  corpo-  which  are  visible  for  40  miles  or  more, 
replace  present  equipment  and  for  ex-  ration  or  person  controlling  through  ^re  of  2,000,000  cp. 

tensions  to  the  company’s  lines.  In  the  lease,  voting  trustees  or  operating  con-  - 

Minneapolis  area  heavier  cables  and  tract  a  corporation  subject  to  jurisdic-  White  Riv’^er  Oonflirt  Ts 
larger  vaults  will  be  installed  in  the  tion  of  commission  or  which  furnishes  l  Ui  A  J*  J 

downtown  district  and  an  additional  products  or  service  to  such  corporation  F robably  AujUSteCl 

feeder  built  from  the  Aldrich  Avenue  for  ultimate  distribution  to  the  public.  „  ,  ,  „  -  •  •  xr 

substation  to  the  “Loop”  district.  In  A  similar  bill  failed  of  passage  last  year.  Federal  Power  Commisston  May  Now 

St.  Paul  a  second  bank  of  15,000-kva.  _  »" 

r  *1,.*  Arkansas,  but  Situation  on  Missouri 

High'Tridge  plant  Improlements  to  Beacon  Lights  of  Great  Size  Application  Is  Sim  Blocked 

the  electrical  systems  at  Grand  Forks,  Continue  tO  Be  Installed  Ozarks  Hydro-Electric  Com- 

Fargo  and  Minot,  N.  D. ;  Sioux  Falls,  J.  pany  has  withdrawn  its  application 

S.  D. ;  St.  Cloud,  Stillwater,  Mankato  An  aeronautical  beacon  of  more  than  to  the  Federal  Power  Commission  for 
and  Red  Wing,  Minn.,  and  Eau  Claire,  1,000,000,000-beam-candlepower  rating  a  preliminary  permit  covering  the  200,- 
Wis.,  also  figure  in  the  program,  and  a  is  to  be  placed  on  a  1,320-ft.  tower  in  the  000-hp.  project  on  the  White  River  near 
35-iTiile,  11,000-volt  transmission  line  “Loop”  district  of  Chicago,  according  Cotter,  Ark.  The  commission  now  is 
will  be  built  from  Clara  City  to  Cosmos,  to  Paul  Henderson,  vice-president  Jn  a  position  to  act  promptly  on  the 
Minn.  B.nd  general  manager  of  the  National  conflicting  application  of  the  White 

Air  Transport,  Inc.,  which  operates  the  River  Power  Company.  This  marks  a 
Eastern  division  of  the  transcontinental  definite  step  in  a  project  which  has  been 
air  mail  between  New  York  and  Chicago,  through  many  vicissitudes.  Since  the 
Elmer  A.  Sperry,  head  of  the  Sperry  defunct  Dixie  Power  Company  received 


Referendum  Versus  New 
Power  Survey 

Partisan  Gestures  on  St.  Lawrence  De¬ 
velopment  Indulged  in  by  Both  Sides 
at  Albany — Savings  Banks  Investment 
Bill  Reintroduced 

Anew  proposal  on  St.  Lawrence 
River  water  power  from  Governor 
Smith  of  New  York  is  now  before  the 
Legislature  in  a  bill  introduced  by  the 
leaders  of  the  Democratic  minority  to 
hold  a  referendum  at  the  general  elec¬ 
tion  next  fall  on  the  question  of  whether 
the  state’s  remaining  water-power  re¬ 
sources  shall  be  developed  by  a  state 
Power  Authority,  as  advocated  by  the 
Governor,  or  by  private  corporations 
under  leases,  as  urged  by  the  Repub¬ 
licans,  who  control  both  houses  at 
Albany. 

This  proposal  has  been  met  by  the 
Republicans  by  the  introduction  of  a 
water-power  bill  along  the  same  lines 
as  one  passed  by  them  last  year  and 
vetoed  by  the  Governor.  It  provides 
for  an  impartial  commission  of  five 
members  to  make  a  survey  of  the  state’s 
water-pfower  resources  and  the  best 
method  of  developing  them.  It  is  re¬ 
ported  that  all  the  Republican  senators  rated  at  480,000,000  beam  caxdlepower 
have  been  pledged  by  caucus  action  to 

support  this  measure.  the  tower,  which  will  be  built  on  one  of 

The  bill  to  amend  the  savings  banks  the  high  buildings  in  the  “Loop.” 
investment  law  so  as  to  permit  these  The  new  light  will  have  a  lens  and  re¬ 
institutions  to  invest  in  the  bonds  of  flector  63  in.  in  diameter  and  will  pro¬ 
certain  electric,  gas  and  telephone  com-  ject  a  revolving  five-foot  beam.  The 
panics  which  meet  specified  require-  power  plant,  tower  and  installation  of 
ments  has  been  reintroduced  in  the  the  light  will  cost  about  $2,000,000. 
Assembly  and  referred  to  the  committee  A  new  airplane  beacon  erected  last 
on  banks.  This  measure  was  defeated  week  on  the  roof  of  the  St.  George  Ho- 
last  year  in  the  Assembly  by  85  to  49.  tel,  Brooklyn,  has  480,000,000  cp.  and 
and  so  far  the  prospects  for  its  passage  is  said  to  1^  the  largest  beacon  ever 
at  this  session  do  not  seem  hopeful.  built  for  private  use.  Two  revolving 
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News  from  the  Dominion 

Bill  to  Prohibit  Exportation  of  Power 

Introduced  at  Ottawa — Dispute  with 

Provinces  Over  Federal  Rights  Con¬ 
tinues — Alarmists  Take  the  Floor 

ACCORDING  to  Charles  Stewart, 
Minister  of  the  Interior,  it  is  the 
opinion  of  the  Canadian  govern¬ 
ment  that  export  of  electric  power 
should  be  prohibited.  The  Minister 
made  this  statement  during  a  discussion 
of  a  bill  to  regulate  the  exportation  of 
electric  power  which  is  now  before  the 
House  of  Commons  at  Ottawa.  The 
purpose  of  the  bill  is  to  make  the  ex¬ 
port  of  electric  power  subject  to  an  act 
of  Parliament,  instead  of  leaving  it  in 
the  hands  of  the  government. 

At  the  opening  session  of  the  On¬ 
tario  Legislature  Premier  Ferguson 
dealt  at  length  with  the  dispute  ]>etween 
the  Dominion  and  provincial  govern¬ 
ments  over  power  rights.  The  ref¬ 
erence  recently  taken  by  the  federal  gov^- 
ernment  to  the  Canadian  Supreme 
Court  concerning  power  rights  had 
been  undertaken  without  consulting  the 
provinces,  after  it  had  been  agreed  at 
the  interprovincial  conferences  in  Janu¬ 
ary  that  both  interests  should  l)e  con¬ 
sulted  on  the  questions  to  l)e  submitted, 
the  Premier  stated.  The  questions  sub¬ 
mitted  by  the  Dominion  were  vague,  in¬ 
definite  and  general,  and  the  I’remier 
doubted  if  any  court  would  answ'er 
them.  It  came  as  a  distinct  surprise  to 
him  when  the  reference  was  announced. 

Quebec  power  interests  have  failed  in 
their  efforts  to  secure  a  measure  of  re¬ 
lief  from  the  Dominion  government  in 
respect  to  income  ta.x  as  applied  to 
users  of  electrical  energy  in  that  prov¬ 
ince.  'I'he  annual  budget  of  that  gov¬ 
ernment  has  been  brought  down'  and 
there  is  no  provision  in  it  dealing  with 
this  que.stion. 

To  repew  public  agitation  in  favor  of 
construction  of  the  Cieorguin  Bay  canal 
as  opposed  to  the  St.  Lawrence  water¬ 
way  project  is  the  expressed  object  of 
the  Montreal  Chaml)er  of  Commerce. 
'I  his  body  at  a  recent  meeting  decided 
to  study  the  all-Canadian  plan  again,  to 
invite  an  engineer  of  authority  to  speak 
on  the  subject  and  to  approach  mem- 
l)ers  of  Parliament.  One  member  said 
that,  whereas  the  St.  Lawrence  water¬ 
way  might  cost  anywhere  from  a  billion 
and  a  quarter  to  a  billion  and  a  half 
dollars,  it  was  known  that  the 
(leorgian  Bay  project  would  cost  only 
$150,000,000.  It  would  also  furnish  a 
million  honsepower  to  Ontario. 

An  ostensibly  serious  warning  has 
l)een  sounded  by  John  R.  Robinson, 
editor  of  the  Evening  Telegram,  To¬ 
ronto,  that  the  Hydro  enterprise  of 
Ontario  is  in  grave  danger  of  being 
absorbed  by  international  capital  and 
private  ownership.  According  to  him 
“the  interests”  are  fighting  to  remove 
from  their  path  the  “menace”  of  peo¬ 
ple’s  power.  Attacking  the  “electric 
ring”  of  the  United  States  and  Canada 
an(i  Sir  Herbert  Holt.  Montreal  finan¬ 
cier,  Mr.  Robinson  declares :  “I  fear 
some  of  you  will  live  to  see  the  day 


when  the  whole  Hydro  system  will  be 
sold  out  to  private  corporations.” 

Another  alarmist  is  James  H.  Hunter, 
vice-president  of  the  Engineering  Insti¬ 
tute  of  Canada,  who  urges  that  control 
of  the  Canadian  sections  of  the  St. 
Lawrence  River  should  be  kept  by  Can¬ 
ada  and  should  not  be  risked  in  an  inter¬ 
national  arrangement  with  the  United 
States.  Mr.  Hunter  holds  that  the  up¬ 
per,  or  Morrisburg,  part  of  the  project 
could  be  put  through  immediately  by 
Canada  and  300,000  hp.  readily  absorbed 
by  the  Hydro-Electric  Power  Commis¬ 
sion.  The  second  development,  at  the 
foot  of  the  Long  Sault  rapids,  should  be 
undertaken  only  when  Canada  can  uti¬ 
lize  the  power  to  which  it  would  be 
entitled,  about  700,000  hp.,  he  says. 


Commonwealth  Edison  to 
Spend  $27,346,000 

All  the  proceedings  of  the  annual 
meeting  of  Commonwealth  Edison  Com¬ 
pany  stockholders,  held  in  the  Edison 
Building,  Chicago,  on  Feb.  27,  were,  as 
has  been  the  custom  for  a  number  of 
years,  broadcast  by  radio  for  the  benefit 
of  the  thousands  unable  to  attend.  Pres¬ 
ident  Samuel  Insull  in  his  official  ad¬ 
dress  put  the  number  of  stockholders 
at  more  than  40,000  and  the  company’s 
customers  at  906,000.  Total  business 
in  1927  was  $71,629,000.  Mr.  Insull 
continued : 

We  have  spent  during  the  year  1927 
in  additions  for  plant  and  distribution  sys¬ 
tem  $26,057,000,  and  we  figure  it  will  be 
necessary  to  spend  in  the  year  1928  $27,- 
346,000  for  the  same  purpose.  Thirty-three 
per  cent  of  the  energy  that  we  put  out 
last  year  came  from  our  new  Crawford 
Avenue  plant.  In  1927  the  largest  tur¬ 
bine  we  have,  at  Crawford  Avenue,  has  a 
capacity  of  88,000  kw.,  and  the  total  capac¬ 
ity  of  all  our  stations  is  1,042,000  kw. 
Before  this  year  closes  we  shall  have  a 
turbine  in  operation  at  Crawford  Avenue 
station  that  will  have  a  capacity  of  100,(^ 
kw.,  and  we  shall  have  a  total  station 
capacity  in  all  our  stations  of  1,053,000  kw. 
In  192/  our  load  factor  was  48.4  per  cent 
as  compared  with  47.9  per  cent  in  1926. 
Our  total  output  is  about  5  i)er  cent  of  the 
total  output  of  electrical  energy  for  the 
entire  United  States,  figured  on  the  basis  of 
a  population  of  3,100,000,  which  is  about 
21  per  cent  of  the  total  population  of  the 
United  States.  It  is  a  very  proud  boast 
of  the  iKjrsonnel  of  the  Commonwealth 
Edison  Company  that  it  has  never  raised  its 
rates. 

After  referring  to  the  change  in  the 
company’s  method  of  billing  for  energy 
consumed,  which  was  explained  in  the 
Electrical  World  for  last  week  (page 
419),  Mr.  Insull  went  at  some  length 
into  the  Chicago  transit  situation, 
in  which  the  Commonwealth  Edison 
through  a  subsidiary  is  interested,  and 
declared:  “If  I  am  going  to  be  the  sub¬ 
ject  of  constant  public  attack,  I  shall 
personally  withdraw  from  all  effort  to 
bring  about  a  merger  of  the  various 
traction  properties  and  content  myself 
with  just  looking  after  your  interests  in 
the  Chicago  Elevated  Railways.” 

Samuel  Insull,  Jr.,  was  elected  as  a 
director  to  succeed  the  late  Watson 
Blair. 


High-Frequency  Freaks 

Unusual  Results  Follow  Experiments 

zvith  a  Tube  Recently  Developed  in 

the  General  Electric  Laboratory  at 

Schenectady 

XPERIMENTS  with  a  new  type  of 
high-power  short-wave  tube  re¬ 
cently  developed  by  engineers  of  the 
General  Electric  Company  laboratories 
at  Schenectady,  N.  V.,  have  produced 
results  of  an  unusual  and  decidedly  in¬ 
teresting  character. 

Those  in  control  of  the  experiments 
report  that  meters  in  adjacent  rooms 
have  run  wild,  that  delicate  measuring 
instruments  have  been  twisted  or  broken, 
that  the  new  apparatus  has  emitted  a 
warm  glow  subjection  to  which  has  been 
followed  by  increasing  pain  in  limbs  and 
joints,  that  rats  in  a  cage  placed  close 
to  the  radiating  wire  have  become  ex¬ 
cessively  animated  and  then,  if  exposed 
too  long,  have  died,  that  a  new  incan¬ 
descent  lamp  has  been  lighted  to  full 
brilliancy  without  wires  or  socket,  that 
a  cold  copper  bar  lying  on  the  floor  has 
blistered  the  hand  of  a  man  picking  it 
up,  that  a  neon  tube  has  suddenly 
flooded  the  room  with  its  glow  when 
merely  touched,  that  simple  food  has 
been  cooked  in  a  glass  tube  suspended 
from  a  receiving  aerial,  and  that  many 
less  spectacular  effects  have  been  ex¬ 
perienced. 

The  vacuum  tube,  5  in.  in  diameter 
and  about  2  ft.  long,  is  inclosed  in  a 
wooden  cage  and  surrounded  by  a  net¬ 
work  of  wires,  condensers  and  meters. 
The  tube  operates  as  a  self-excited  oscil¬ 
lator  on  a  wave  length  of  6  m.  and  is 
capable  of  radiating  from  10  kw.  to  15 
kw.  of  high-fre(|uency  power — probably 
fifty  times  as  much  as  any  short-wave 
tube  has  heretofore  been  able  to  produce. 
The  tube  is  connected  through  a  coup¬ 
ling  system  to  a  copper  bar  approxi¬ 
mately  3  m.  long,  which  constitutes  the 
tuned  aerial  circuit,  and  is  able  to 
radiate  into  space  the  full  15  kw.  gen¬ 
erated  by  the  oscillator. 

Most  striking  of  the  short-wave 
effects  was  the  standing  electric  arc,  a 
close  imitation  of  the  famous  ball  of 
fire  reputed  to  accompany  tropical 
thunderstorms.  The  operator  touched 
the  end  of  the  radiating  aerial  with  a 
metal -tipped  pole,  and  immediately  a 
greenish  white  arc  arose  to  a  height  of 
a  foot  or  more.  When  the  pole  was  re¬ 
moved  the  arc  remained,  like  a  plume  of 
fire,  sputtering  and  .sending  molten  cop¬ 
per  in  all  directions  until  blown  out. 
By  skillful  manipulation  as  many  as 
three  of  these  arcs  were  established 
simultaneously  along  the  aerial,  giving 
the  appearance  of  a  row  of  flaming  gas 
jets.  Smaller  standing  arcs  of  this  na¬ 
ture  were  established  on  the  ends  of  a 
receiving  aerial  several  feet  from  the 
radiating  system,  demonstrating  the 
transmission  of  power  currents  through 
space. 

Experiments  of  the  same  nature  are 
known  to  be  under  way  also  in  the 
laboratories  of  the  Westinghouse  Elec¬ 
tric  &  Manufacturing  Company,  wave 
lengths  of  IJ  m.  being  employed  for  the 
purpose. 
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Purchases  and  Mergers 

American  Gas  &  Electric  Buys  Prince¬ 
ton  {IV.  Va.)  Power  Company — 
Little  Rock  Municipal  Plant  May  Be 
Sold  to  Arkansas  Power  &  Light 

The  American  Gas  &  Electric  Com¬ 
pany,  of  which  the  Appalachian 
Electric  Power  Company  is  a  sub¬ 
sidiary,  has  purchased  the  electric  light 
and  power  property  of  the  Princeton 
(W.  Va.)  Power  Company  for  a  sum 
said  to  be  around  $700,000,  and  the  con¬ 
tract  has  been  ratified  by  the  stock¬ 
holders  of  the  latter.  The  Princeton 
Power  Company  had  divorced  its  light 
and  power  business  from  the  street  rail¬ 
way,  and  all  the  street-railway  property 
was  conveyed  to  the  Tri-City  Traction 
Company,  a  corporation  formed  among 
the  old  stockholders. 

Negotiations  for  the  sale  of  the  Little 
Rock  city  power  plant,  now  operated  to 
furnish  power  for  the  street-lighting 
system,  to  the  Arkansas  I’ower  &  Light 
Company,  provided  that  company  makes 
a  satisfactory  rate  for  street-lighting 
service,  are  under  way.  This  plant  has 
been  valued  at  prices  ranging  from 
$150,000  to  $200,000. 

The  sale  of  the  Yellville  (Ark.)  light- 
ing  plant  to  the  .Arkansas  Power  &  Light 
Company  is  thought  to  be  a  preliminary 
step  to  bids  for  the  smaller  plants  between 
Batesville  and  Yellville,  which  would  give 
an  unbroken  chain  to  the  contemplated  dam 
on  the  White  River  site  which  the  company 
bought  a  year  ago.  It  is  reported  that 
negotiations  are  under  way  by  the  Couch 
interests  to  buy  the  plants  at  Calico  Rock 
and  Cotter,  but  sales  are  not  closed. 

Transfer  of  the  capital  stock  and  prop¬ 
erties  of  the  Clear  Spring  Electric  Light 
&  Power  Company  and  the  Potomac  Light 
&  Power  Company  to  the  Potomac  Edi¬ 
son  Company  of  Hagerstown  has  been 
authorized  by  the  Maryland  Public  Service 
Commission.  For  the  Potomac  Light  & 
Power  Company’s  stock  the  Potomac  Edi¬ 
son  paid  $106,000,  the  par  value. 

.Approval  of  the  Maryland  commission 
has  also  been  given  to  the  transfer  to  the 
Consolidated  Gas,  Electric  Light  &  Power 
Company  of  Baltimore  of  all  property  and 
assets  of  the  tw’elve  subsidiarj'  companies 
referred  to  last  week. 

The  Interstate  Public  Service  Company 
has  filed  a  petition  with  the  Indiana  Public 
Service  Commission  asking  authority  to 
buy  for  $97,500  properties  in  Johnson, 
Shelby  and  Bartholomew  Counties,  with  a 
combined  valuation  of  $110,000.  Trans¬ 
mission  lines  near  Columbus.  Ind.,  owned 
by  the  H.  F.  Clevenger  Electric  Company ; 
the  Winterrows  transmission  lines  near 
Flatrock  and  the  Trafalgar  Light  &  Power 
Company  of  Johnson  County  are  the 
properties. 

A  special  election  will  be  held  in 
Rochelle,  Ill.,  March  26  on  a  prop<isal  of 
Federal  Public  Service  Company  of 
Chicago  to  purchase  the  Rochelle  municipal 
electric  plant  and  properties  and  water 
system  for  $500,000. 

Purchase  of  the  Adrian,  Burnside, 
Colusa  &  Ferris  Light  &  Power  Company 
PJ'*Perties  in  Hancock  County,  Ill.,  for 
W4,050  by  the  Central  Illinois  Public 
Service  (Tompany  has  been  authorized  by 
me  Illinois  Commerce  Commission. 

Electric  transmission  lines  east  from 
l^ke  Park  to  Lake  Okoboji,  Iowa,  have 
^en  purchased  from  the  Central  States 
Electric  Company  by  the  Northwestern 
Eight  &•  Power  Company. 


The  Otter  Tail  Power  Company  has 
been  authorized  to  purchase  the  electric 
property  at  Wilton,  N.  D.,  from  the  Wash¬ 
burn  Lignite  Coal  Company. 

The  Western  Public  Service  Company 
has  purchased  the  municipal  lighting  plant 
at  Ogallala,  Neb.  The  lowa-Nebraska 
Light  &  Power  Company  has  purchased 
distribution  systems  at  Burchard  and  Stein- 
auer,  Neb.,  and  a  transmission  line  from 
Dubois.  These  towns  have  been  buying 
from  the  municipal  plant  at  Pawnee  City. 

Approval  has  b^n  granted  by  the 
Kansas  Public  Service  Commission  for  the 
sale  to  the  Kansas  Power  &  Light  Com¬ 
pany,  Topeka,  of  the  electric  distribution 
system  and  transmission  line  of  the  city 
of  Huron. 

The  Tennessee  Railroad  and  Public 
Utilities  Commission  has  approved  the  pur¬ 
chase  by  Frank  A.  Reid  from  T.  G.  Avery 
of  the  electric  distribution  system  in  Halls 
and  Gates  and  the  transmission  line  con¬ 
necting  the  two  towns  for  $52,000. 

Negotiations  between  the  Southern  Cities 
Utilities  Company  of  Chattanooga  and 
Tullahoma  (Tenn. )  representatives  for  the 
sale  of  the  municipal  electric  plant  and 
waterworks  at  Tullahoma  to  the  company 
are  in  progress. 

Crystal  Springs  (Miss.)  municipal 
authorities  are  considering  the  sale  of 
the  water  and  light  plants  for  $145,000  cash 
to  Kulley  &  Williams  of  Jackson,  who 
have  applied  for  a  charter  under  the  name 
of  the  Mississippi  Utility  Company. 

It  is  reported  in  San  Francisco  that 
H.  M.  Byllesby  &  Company  are  negotiat¬ 
ing  with  the  Snow  Mountain  Water  & 
Power  Company  for  the  purchase  of  its 
properties  in  the  Ukiah  and  Lake  Pillsbury 
section. 

Sale  of  the  Laurentian  Power  Company 
to  the  Quebec  Power  Company  has  been 
approved  by  the  shareholders  of  the 
Laurentian.  The  Quebec  Power  Company 
will  thus  come  into  possession  of  a  30,000- 
hp.  development  on  the  St.  Anne  River, 
with  a  40-mile  high-tension  line  to  the 
city  of  Quebec. 

Senator  Walter  Schlosser  of  Grand 
Forks,  N.  D.,  head  of  the  Northern  Light 
&  Power  Company,  has  just  made  an  offer 
of  $140,000  to  the  town  of  Estevan, 
.Saskatchewan,  for  the  power  plant  recently 
erected  there.  His  proposal  is  to  build  a 
central  power  station  at  Estevan.  using 
lignite  coal  for  the  supply  of  electric  power 
to  southern  Saskatchewan. 


Program  for  Policies  Division 
of  the  N.E.M.A. 

Definite  action  on  the  matter  of  an 
“all-electrical  industry  show',’’  on  tariff 
matters  and  on  adequate  statistics  is  ex¬ 
pected  at  the  spring  meeting  of  the 
Policies  Division,  National  Electrical 
Manufacturers’  Association,  to  be  held 
on  March  14-16  at  the  Edgewater  Beach 
Hotel.  Chicago.  A  request  for  definite 
support  of  the  program  of  the  Industry 
Sales  Conference  will  also  be  presented. 
N.  A.  Wolcott,  chairman  of  the 
N.E.M.A.  committee  on  codes  of  ethics 
and  sound  merchandising  principles, 
will  discuss  that  subject  at  the  first  gen¬ 
eral  session.  Other  speakers  scheduled 
are  R.  J.  Russell,  Century  Electric  Com¬ 
pany,  who  will  discuss  “Terms  of  Pay¬ 
ment,”  and  W.  S.  Rugg,  Westinghouse 
Electric  &  Manufacturing  Company, 
who  will  talk  on  “Minimum  Standards 
of  Performance  for  Electrical  Prod¬ 


ucts”  at  the  second  day’s  session.  “Cost 
and  Channels  of  Distribution”  is 
scheduled  for  general  discussion  follow¬ 
ing  Mr.  Rugg’s  address. 

Portland  Has  Commercial 
Meeting 

Range  Sales,  Appliance  Merchandising 

and  Electric  Refrigeration  Discussed 

by  Members  of  the  Northwest  Electric 

Light  and  Power  Association 

OMMERCIAL  leaders  of  the  North- 
w'est  Electric  Light  and  Power  As¬ 
sociation  gathered  at  Portland,  Ore.,  on 
Feb.  20  and  21  for  the  annual  midwinter 
meeting  of  the  Commercial  Section  and, 
under  the  chairmanship  of  J.  C.  Plank- 
ington,  discussed  reports  of  the  year's 
work.  The  lighting  committee  showed 
that  much  is  being  accomplished  in 
bringing  about  better  lighting  in  the 
factory,  store,  office  and  home  through 
the  presentation  of  lighting  talks  and 
demonstrations  before  luncheon  clubs. 
Twenty-nine  talks  in  all  will  be  given 
by  the  committee  this  year.  Work  of 
the  street  and  highway  lighting  com¬ 
mittee  centered  on  the  job  of  compiling 
data  to  show  street-lighting  costs  per 
capita,  percentage  of  street-lighting 
costs  to  |)olice  expense,  etc.,  to  be  used 
as  sales  material  in  the  case  of  munic¬ 
ipalities. 

A  survey  made  by  the  commercial 
cooking  committee  to  determine  the 
cost  of  electrical  energy  per  unit  of 
output  will  aid  salesmen  in  obtaining 
more  of  this  class  of  business.  The  com¬ 
petitive  power  committee  found  that, 
even  with  the  very  low  prevailing 
prices  of  wood  waste,  many  woodwork¬ 
ing  plants  are  finding  it  economical  to 
purchase  central -station  service.  More¬ 
over,  the  increasing  use  of  stoker-fired 
wood  waste  in  household  furnaces  is 
providing  a  market  for  wood  refuse. 

One  of  the  things  the  electric  range 
committee  expects  to  accomplish  is  to 
replace  obsolete  electric  cooking  equip¬ 
ment  in  the  domestic  science  depart¬ 
ments  of  schools  and  universities  with 
modern  equipment.  Special  sales  ver.sus 
continuous  selling  came  in  for  con¬ 
siderable  discussion,  and  it  was  quite 
generally  agreed  that  the  greatest  vol¬ 
ume  of  sales  will  result  from  following 
the  vogue  of  the  times — ^the  special  sale. 

Figures  compiled  by  the  merchandis¬ 
ing  committee  on  sales  of  small  appli¬ 
ances  led  the  committee  to  conclude 
that  insufficient  effort  has  been  placed 
upon  this  form  of  merchandising.  Sev¬ 
eral  told  of  company  policies  to  assist 
dealers  in  every  possible  way  to  tie  in 
•  with  the  central  station  on  appliance 
sales.  A  general  discussion  of  electric 
refrigeration  showed  that  the  servicing 
problem  is  causing  power  companies 
less  concern,  owing  to  better  product 
and  the  larger  distributors’  policy  of 
maintaining  a  well-trained  and  efficient 
service  organization  of  their  own.  Some 
power  companies  have  l)een  successful 
in  establishing  a  policy  of  passing  serv¬ 
ice  charges  on  to  the  customer,  and 
several  felt  that  this  is  the  solution  to 
the  servicing  problem. 
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Briefer  News 

cAk _ 

Ready  to  Build  Martin  Dam 
Transmission  Line. — By  an  order  of 
the  Alabama  Public  Service  Commission 
just  issued  the  Alabama  Power  Com¬ 
pany  is  authorized  to  construct  a  trans¬ 
mission  line  from  Martin  Dam  to  the 
Alabama-Georgia  line,  a  distance  of  46 
miles.  Work  will  begin  in  a  short  time. 


New  Substation  at  Pulaski,  Va. — 
Among  structures  lately  completed  by 
the  Appalachian  Electric  Power  Com¬ 
pany  is  the  Pulaski  (Va.)  7,800-kva. 
substation,  which  is  fed  by  two  88-kv. 
transmission  lines,  one  from  Byllesby 
and  the  other  from  Glen  Lyn.  A  33,000- 
volt  bus  feeds  three  outgoing  lines,  one 
extending  to  Radford  and  Christians- 
burg,  another  serving  Dublin,  Belspring 
and  several  mines,  and  the  third  to 
supply  the  Empire  mines. 


“White  Ways”  for  Miami  and 
Little  Rock. — A  “white  way”  is  to  be 
installed  in  the  business  district  of 
Miami  by  the  Florida  Power  &  Light 
Company.  It  will  consist  of  197  400-cp. 
ornamental  lamps  and  four  of  bracket 
type.  A  new  “white  way”  installed  by 
the  Arkansas  Power  &  Light  Company 
at  Little  Rock,  Ark.,  on  Louisiana 
Street,  comprising  32  ornamental  posts 
surmounted  by  l.OOO-watt  lamps,  makes 
that  the  brightest  street  in  the  city. 


Northwest  Engineering  Section 
Program. — The  program  for  the  fifth 
annual  meeting  of  the  Engineering  Sec¬ 
tion,  Northwest  Electric  Light  and 
Power  As.sociation,  to  be  held  at  Spo¬ 
kane,  Wash.,  on  March  8  and  9,  in¬ 
cludes,  besides  many  technical  committee 
reports  with  a  wide  purview,  addresses 
by  Major  H.  S.  Benion,  N.E.L.A.,  and 
E.  C.  Stone,  chairman  Engineering 
National  Section,  N.E.L.A.  An  illus-' 
trated  report  of  the  Lake  Chelan  project 
will  be  another  item. 


Cultivating  Good  Will  in  Okla¬ 
homa. — At  another  of  the  “good  will” 
conventions  being  held  by  the  Oklahoma 
LTtilities  Association,  Public  Relations 
Division,  in  various  cities  of  the  .state — 
this  one  in  Lawton  on  Feb.  23 — E.  R. 
Ernsberger,  president  of  the  association, 
gave  the  executive’s  viewpoint  as  head 
of  the  Southwestern  Light  &  Power 
Company,  and  E.  F.  McKay,  secretary 
of  the  association,  told  how  that  body 
“ties  in.”  Many  utility  men  took  part, 
and  there  was  a  banquet  and  entertain¬ 
ment  in  a  church  dining  hall  in  the 
evening. 


Cooper  Gets  Rights  on  Fork  of 
Columbia. — Acting  under  the  author¬ 
ity  conferred  in  an  Attorney-General’s 
opinion  (Electrical  World,  Feb.  18, 
page  370),  R.  K.  Tiffany,  State  Hy¬ 
draulics  Supervisor,  has  bestowed 
W'ashington  water  rights  for  a  power 
development  to  cost  $17,600,000  upon 
Hugh  L.  Cooper  of  New  York  City, 


This  is  the  260,000-hp.  "Z”  Canyon 
enterprise,  on  Clark’s  Fork  of  the  Col¬ 
umbia  River,  already  described.  The 
power  plant,  reservoir  and  impounding 
dam  will  all  be  in  the  immediate  vicinity 
of  Metaline  Falls,  Wash. 


Ohio  State  University  Offers 
Technical  Fellowship.  —  The  Ohio 
State  University  announces  the  Stillman 
W.  Robinson  fellowship,  having  an  an¬ 
nual  value  of  $750,  for  graduate  study 
and  research  in  electrical,  mechanical  or 
civil  engineering.  Further  information 
may  be  obtained  from  the  dean  of  the 
Graduate  School,  Ohio  State  University, 
Columbus,  Ohio. 


Growth  of  Shawinigan  System. — 
The  annual  report  of  the  Shawinigan 
Water  &  Power  Company  refers  to  an 
e.xtension  of  its  No.  2  power  plant  at 
Shawinigan  Falls  which  will  be  carried 
through  during  1928  and  will  add  43,000 


Coming  Meetings 

[A  complete  directory  of  electrical 
associations,  with  their  secretaries,  is 
published  in  the  first  issue  of  every 
volume.  For  latest  list  see  Electhical 
World  for  Jan.  7,  page  80.] 

American  Institute  of  Electrical  Engi- 
neer.s — St.  Louis  regional  meeting, 
March  7-9  ;  Haltlmore  regional  meet¬ 
ing,  April  17-19  :  New  Haven  re¬ 
gional  meeting,  May  9-11.  F.  I,. 
Hutchinson,  33  West  39th  St.,  New 
Y  ork. 

Northwest  Electric  Light  and  Power 
Association  —  Engineering  Section, 
Spokane,  VV'ash.,  March  8  and  9  ; 
Accounting  Section,  Portland,  Ore., 
March  12.  Berkeley  Snow,  1208 
Spaulding  Building,  Portland,  Ore. 
Oklahoma  Utilities  Association — Mayo 
Hotel,  Tulsa,  March  13-15.  E.  F. 
McKay,  1020  Petroleum  Bldg.,  Ok¬ 
lahoma  City. 

Illinois  State  Electric  Association — 
Hotel  Abraham  Lincoln,  March 
14-15.  R.  V.  Prather.  205  Illinois 
Mine  Workers’  Bldg.,  Springfield,  Ill. 
National  Electrical  Manufacturers’ 
Association — Policies  Division,  Edge- 
water  Beach  Hotel,  Chicago,  March 
14-16.  S.  N.  Clarkson,  420  Lexing¬ 
ton  Ave.,  New  York. 

International  Association  of  Electrical 
Inspectors — Madison,  Wls.,  March 
17-18.  W.  Wilke,  4211  Eiring  Place, 
Milwaukee. 

Maryland  Utilities  Association — Emer¬ 
son  Hotel,  Baltimore,  March  23.  G. 
S.  Williams,  1005  Continental  Bldg., 
Baltimore. 

Southw'estern  Division,  N.  E.  L.  A. — 
Edgewater  Gulf  Hotel,  Biloxi,  Miss., 
April  3-5.  S.  J.  Ballinger,  San  An¬ 
tonio  Public  Service  Company,  San 
Antonio,  Tex. 

Nebraska  Section,  N.  E.  L.  A. — Omaha, 
April  4  and  5.  T.  E.  Browne,  1527 
Sharpe  Bldg.,  Lincoln. 

Southeastern  Division,  N.  E.  L.  A. — • 
Miami,  Fla.,  April  11-14.  C.  M. 
Kilian,  207  Bona  Allen  Bldg., 
Atlanta. 

American  Welding  Society — Engineer¬ 
ing  Societies  Building,  New  York, 
April  25-27.  M.  M.  Kelly,  29  West 
39th  St.,  New  York. 

American  Electrochemical  Society — 
Bridgeport,  Conn.,  April  26-28.  C.  G. 
Fink,  Columbia  University,  New 
York.  * 

Missouri  Association  of  Public  Utilities 
— Jefferson  City,  April  26-28.  F.  D. 
Beardslee,  315  North  'Twelfth  St., 
St.  Louis. 

Southwestern  Public  Service  Associa¬ 
tion — Dallas,  Tex.,  May  2-5.  E.  N. 
Willis,  403  Slaughter  Bldg.,  Dallas. 
Middle  West  Division.  N.  E.  L.  A.— Ho¬ 
tel  Statler,  St.  Louis,  May  9-11.  T. 
A.  Browne,  1519  O  St.,  Lincoln,  Neb. 


hp.  to  its  rated  capacity.  Durinfj  the 
year  there  were  added  to  the  company’s 
systems  82  communities,  with  an  ad¬ 
dition  of  648  miles  of  lines,  through 
construction  and  purchase.  Two  new 
customers  were  the  Ste.  Anne  i)aper 
plant  at  Beaupre  and  the  Anglo- 
Canadian  Pulp  &  Paper  Mills  at  Quebec 
City. 


Memphis  Rates  to  Be  Cut,  but 
How  ? — Negotiations  for  a  reduction  in 
electric  light  rates  that  will  save  some 
classes  of  Memphis  consumers  $90,000  a 
year  have  been  under  way  between  city 
officials  and  the  Memphis  Power  & 
Light  Company.  The  light  company 
has  a  surplus  of  $200,000  over  the  per¬ 
centage  of  profit  allowed  to  it  by  the 
state.  Under  the  law  it  must  cut  its 
rates  so  that  its  revenues  will  be  de¬ 
creased  by  $90,000  each  year  for  the 
next  three  years.  The  question  to  be 
settled  is  whether  the  saving  shall  go  to 
the  home  users  or  the  commercial  con¬ 
sumers. 


Pennsylvania  Railroad  Has  Elec¬ 
trification  Plans  for  Baltimore.— 
The  Pennsylvania  Railroad’s  plans  for 
increased  facilities  in  Baltimore,  costing 
from  $22,500,000  to  $30,000,000,  include 
electrification  of  all  its  lines  in  the  main 
part  of  the  city,  at  an  estimated  cost  be¬ 
tween  $7,500,000  and  $15,000,000,  and 
construction  of  two  additional  tunnels 
approximately  paralleling  the  present 
Pennsylvania  tubes  under  the  city.  The 
Baltimore  electrification  program  is  dis¬ 
tinct  from  the  previously  announced  plan 
to  electrify  the  Pennsylvania’s  main  line 
from  New  York  to  Washington. 


New  Power  Company  for  Southern 
Maryland. — Application  for  permis.sion 
to  construct  an  electric  power  system 
in  southern  Maryland  to  serve  commu¬ 
nities  in  St.  Mary’s,  Calvert,  Charles 
and  Prince  George’s  Counties  where 
electric  service  has  not  existed  hereto¬ 
fore  has  been  filed  with  the  Public  Serv¬ 
ice  Commission  by  the  Suburban  Light 
&  Power  Company,  an  organization  of 
Maryland  and  Cleveland  business  men. 
Either  contracts  will  be  made  for  the 
purchase  of  power  from  Baltimore  or 
Washington  utilities  or  the  company 
will  build  its  own  power  plant. 


Pacific  Gas  &  Electric  Company’s 
1928  Program  Involves  $22,500,000.-^ 
The  Pacific  Gas  &  Electric  Company’s 
construction  and  maintenance  budget  for 
1928  for  additions  and  betterments  to 
plants  involves  expenditures  in  excess 
of  $22,500,000.  One  of  the  major  ac¬ 
tivities  is  the  Mokelumne  River  develop¬ 
ment,  which  was  described  in  the 
Electrical  World  for  Dec.  31  (paRC 
1367).  In  Placer  and  Nevada  Counties 
additions  to  the  Spaulding-Drum  de¬ 
velopments  will  be  completed,  involving 
the  erection  of  the  Spaulding  No.  3 
plant,  a  10.000-hp.  unit  on  Lake  Spauld¬ 
ing;  the  replacing  of  temporary  .struc¬ 
tures  and  relining  of  the  Drum  Canal, 
providing  increa.sed  water  capacities, 
and  the  installation  of  a  penstock  and  a 
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fourth  generating  unit  of  20,000  hp.  at 
the  Drum  plant  near  Colfax,  which  will 
bring  this  plant  up  to  an  installed  capac¬ 
ity  of  70,000  hp.  In  the  East  Bay  terri¬ 
tory  work  will  continue  on  the  enlarge¬ 
ment  of  the  company’s  steam-electric 
plant  in  Oakland,  where,  as  already  re¬ 
ported,  a  new  37,500-kw.  turbine  is  be¬ 
ing  installed. 

Vermont  Electrical  Association 
Meets  at  Burlington. — The  Vermont 
Electrical  Association  held  its  winter 
meeting  in  Burlington  on  March  1,  and 
members  had  an  opportunity  to  visit  the 
new  hydro-electric  plant  of  the  Burling¬ 
ton  Light  &  Power  Company  at 
Winooski  Gorge.  At  the  banquet  H.  B. 
Kinnison,  United  States  Geological  Sur¬ 
vey,  was  to  talk  on  “Special  Features 
of  the  New  England  Flood  of  1927,” 
and  M.  G.  Clark,  vice-president  of  the 
People’s  Hydro-Electric  Vermont  Cor¬ 
poration,  was  down  to  give  "an  exec¬ 
utive’s  viewpoint  of  problems  resulting 
from  the  freshet.” 


Kentucky  Utilities  Shuts  Down 
A  Generating  Station.  —  The  Ken¬ 
tucky  Utilities  Company  has  announced 
the  shutdown  of  the  Dorchester  generat¬ 
ing  station  of  the  Old  Dominion  Power 
Company,  a  subsidiary,  near  Norton, 
Va.,  following  the  addition  of  a  33,000- 
volt  circuit  to  its  steel-tower  transmis¬ 
sion  line  between  the  Pocket  (Va.) 
generating  station  and  Imboden  and  the 
reconstruction  of  the  old  circuit.  With 
the  improved  transmission  facilities  it 
was  found  that  the  Pocket  station  could 
easily  carry  the  increased  power  load  of 
the  Dorchester  station  and  at  a  reduced 
cost.  The  Dorchester  plant  will  be  held 
as  an  emergency  unit. 


Electrically  Welded  Railroad 
Bridge  Ready  for  Use. — An  elec¬ 
trically  welded  steel-truss  bridge  has 
been  set  in  place  across  a  canal  at 
Chicopee  Falls,  Mass.,  and  as  soon  as 
flooring  and  track  have  been  laid  it  will 
be  in  regular  use  by  the  Boston  & 
Maine  Railroad  in  moving  freight  to 
and  from  the  river  plant  of  the  West- 
inghouse  Electric  &  Manufacturing 
Company,  where  large  radio  trans¬ 
mitters  are  being  produced  for  naval 
and  marine  use.  The  bridge  is  175  ft. 
long  and  its  weight  is  80  tons.  It  meets 
the  same  requirements  as  a  riveted 
structure  of  120  tons  and  is  considered 
more  satisfactory  and  durable  Studies 
are  being  made  for  eight  main-line  rail¬ 
roads  contemplating  the  use  of  such 
bridges,  according  to  Gilbert  D.  F'ish, 
consulting  engineer  with  the  Westing- 
house  company 


Iowa’s  Claim  to  Leadership  in 
Electrical  Saturation.  —  Production 
and  sale  of  electrical  energy  in  Iowa 
during  1927  surpassed  all  previous  rec¬ 
ords,  and  figures  from  the  Geological 
Survey  reports  quoted  by  Joe  Car¬ 
michael  at  the  Iowa  Power  Conference 
put  the  total  excess  for  last  year  over 
1926  at  almost  60,000,000  k\v.-hr.  Pro¬ 
duction  for  1927  was  approximately 


I, 403,684,400  kw.-hr.  Iowa  claims  to  be 
the  most  thoroughly  electrified  state. 
Electric  service  is  now  available  to»99.7 
per  cent  of  her  urban  population,  the 
estimate  says.  She  has  approximately 

II, 000  miles  of  transmission  lines,  and 
during  1927  the  State  Board  of  Railroad 
Commissioners  granted  franchises  for 
the  construction  of  827  miles,  and  county 
boards  of  supervisors  for  the  construc¬ 
tion  of  188  miles.  Of  the  922  cities  and 
towns  in  Iowa,  884  have  electrical 
energy  available.  Those  not  served 
have  populations  under  400. 


Record-Breaking  Turbines  for 
CoNowiNGO. — Unprecedented  in  physi¬ 
cal  dimensions,  according  to  the  manu¬ 
facturer,  the  Allis-Chalmers  Manufac¬ 
turing  Company,  the  four  54,000-hp. 
hydraulic  turbines  built  for  the  Con- 
owingo  development  of  the  Philadelphia 
Electric  Company,  two  of  which  are  al¬ 


ready  installed,  have  many  points  of 
interest.  They  will  operate  at  a  speed 
of  81.8  r.p.m.  under  a  normal  head  of 
89  ft.  The  turbines  are  single-runner, 
vertical-shaft  type  with  steel-plate  spiral 
castings.  The  cast-steel  runners  liave 
an  over-all  diameter  of  17  ft.  9  in.  and 
weigh  appro.ximately  100  tons  each.  The 
butterfly  valves  have  a  diameter  of  27  ft. 


Philadelphia  Suburban-Counties 
TO  Expand  Barbadoes  Isl.\nd  Plant. 
— The  Philadelphia  Suburban-Counties 
Gas  &  Electric  Company  will  spend 
more  than  $6,000,000  during  the  current 
year  for  plant  extensions  and  improve¬ 
ments,  according  to  an  announcement 
made  by  H.  H.  Ganser,  vice-president 
and  general  manager  of  the  company, 
which  is  a  subsidiary  of  the  United  Gas 
Improvement  Company.  Contemplated 
improvements  in  the  electric  depart¬ 
ment  include  the  expansion  of  the  Bar¬ 
badoes  Island  power  plant  in  the 
Schuylkill  at  Norristown,  additional 
facilities  at  various  substations  through¬ 
out  the  territory  and  numerous  power¬ 
line  extensions  to  tie  in  the  system. 


New  York  City’s  Three  Coming 
160,000-Kw.  Generators. — The  next 
twelve  or  fifteen  months  will  see  an  in¬ 
crease  in  the  generating  machinery  serv¬ 
ing  the  New  York  Edison  and  United 
Electric  Light  &  Power  companies  in 
the  Manhattan  and  Bronx  boroughs  of 
New  York  City  of  50  per  cent.  This 
will  be  brought  about  by  the  installation 


of  three  160,000-kw.  generators,  two  at 
the  Hell  Gate  and  one  at  the  Elast  River 
station.  Thus  the  rating  of  Hell  Gate, 
now  285,000  kw.,  will  increase  to 
605,000  kw.  and  that  of  East  River, 
now  120,000  kw.,  to  280,000  kw.  The 
entire  system  will  go  up  from  925,000 
kw.  to  1,405.000  kw. 


Coming  Hydro  Development  Near 
Ogdensburg,  N.  Y. — The  St.  Lawrence 
V'alley  Power  Corporation  will  begin 
extensive  developments  at  the  Eel  Weir, 
about  five  miles  from  Ogdensburg, 
N.  Y.,  about  April  1,  according  to  an 
announcement  made  by  F.  A.  Stoughton, 
president  of  the  corporation,  which  pur¬ 
chased  the  Eel  Weir  some  months  ago. 
A  concrete  dam  14  ft.  high  will  be  built, 
also  a  large  power  house  of  the  three- 
unit  type,  the  turbines  for  which  have 
already  been  ordered.  The  total  capac¬ 
ity  will  be  3,000  hp.  The  company  has 
the  right-of-way  from  Eel  Weir  direct 
to  Ogdensburg.  Sept.  1  is  set  for  the 
completion  of  the  work. 


California-Oregon  Suing  to  Get 
Fort  Klamath  Territory. — The  Ore¬ 
gon  Public  Service  Commission  is  the 
defendant  in  a  suit  by  the  California- 
Oregon  Power  Company  to  set  aside  an 
order  of  the  commission  (Electrical 
World,  Dec.  17,  page  1270)  which 
gives  to  the  Wood  River  Power  Com¬ 
pany  the  exclusive  right  to  furnish  light 
and  pdwer  to  Fort  Klamath  on  the 
ground  of  priority.  This  suit  is  the  out¬ 
come  of  a  long  and  bitterly  contested 
controA-ersy.  The  California-Oregon 
company  claims  that  it  was  first  in  the 
territory  by  reason  of  negotiations  with 
prospective  customers  and  the  govern¬ 
ment  long  prior  to  the  existence  of  the 
Wood  River  Power  Company.  The 
suit  raises  the  question  of  the  compara¬ 
tive  importance  of  a  blanket  franchise 
granted  by  a  county  court  and  a  cer¬ 
tificate  of  convenience  and  necessity. 


Manhattan  (Kan.)  Voters  De¬ 
mand  Low  Rates. — Refusing  by  a  vote 
of  three  to  one  to  renew  the  franchise 
of  the  United  Power  &  Light  Corpora¬ 
tion,  despite  an  accompanying  rate  re¬ 
duction  of  about  15  per  cent,  citizens 
of  Manhattan,  Kan.,  through  the  City 
Commission,  have  served  notice  on  the 
company  that  franchise  negotiations 
will  not  be  reopened  until  still  lower 
rates  aA  offered.  Unless  such  rates  are 
offered  “within  a  reasonable  length  of 
time.”  the  city  will  petition  the  state 
commission  for  them.  The  proposed 
franchise  had  been  recommended  by  the 
City  Commission  and  Mayor,  a  special 
franchise  committee,  the  Chamber  of 
Commerce  and  leading  newspapers.  The 
company  has  also  prepared  reduced 
schedules  for  Salina  and  is  dbfng  so 
for  Junction  City. 


Electric-Steam  Generator  In¬ 
stalled  AT  Lewiston,  Me. — Lewiston, 
Me.,  now  boasts  an  electric-steam  gen¬ 
erator  installed  by  the  Centraf  Maine 
Power  Company  at  its  steam  plant  there 
to  utilize  surplus  hydro  power  from  Gulf 
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Island.  The  boiler  is  66  in.  in  diameter, 
19  ft.  over  all  and  contains  72  steel  tubes 
3  in.  in  diameter  by  16  ft.  in  length. 
The  boiler  was  constructed  for  a  work¬ 
ing  pressure  of  125  lb.  and  is  rated  at 
1,200  kw.  The  electrical  equipment,  fur¬ 
nished  by  the  General  Electric  Com¬ 
pany,  consists  of  144  heating  units,  four 
control  panels  and  four  pressure  gov¬ 
ernors.  The  Ixjiler  is  designed  for  a 
440-volt,  three-phase  circuit.  The  en¬ 
ergy  is  furnished  by  two  600-kw., 
10,000/ 460- volt  transformers  outside  the 
l)oiler  room.  It  furnishes  heat  to  the 
plant  itself,  the  company’s  office  building 
and  storeroom,  a  hotel  and  a  theater. 


Stone  &  Webster  Open  Office  in 
Paris. — An  office  for  investigation  and 
valuation  of  utility  companies,  indus¬ 
tries  and  governmental  and  municipal 
projects  for  .‘\merican  bankers  and  in¬ 
vestors  has  just  been  opened  at  2  Rue 
des  Italiens,  Paris,  bj  Stone  &  Webster, 
Inc.  James  F.  Case,  who  has  had  engi¬ 
neering  and  financial  experience  in 
Europe,  South  .America,  China,  the 
Philippines,  Canada  and  Cuba,  will  be 
in  charge.  He  was  chairman  of  the 
American  delegation  to  the  French  In¬ 
ternational  Engineering  Congress,  which 
studied  plans  for  restoring  the  French 
devastated  regions.  He  resigned  from 
Ulen  &  Company.  New  York,  which  has 
affiliations  with  .Stone  &  Webster,  on 
Feb.  1. 


California  Railroad  Commission 
TO  I.nvesticate  Rates  of  Los  Angeles 
Gas  &  Electric. — The  California  Rail¬ 
road  Commission  has  instituted  an  in¬ 
vestigation  into  all  electric  rates  charged 
by  the  Los  Angeles  Gas  &  Electric  Cor- 
|>oration  in  the  city  of  Los  Angeles  and 
vicinity.  This  action  is  the  result  of 
the  company’s  filing  a  revised  schedule 
of  rates  applicable  to  street-lighting 
service  and  embodying  a  reduction  from 
4  cents  a  kilowatt-hour  to  3  cents.  This 
circumstance,  the  commission  held,  in- 
vitetl  an  investigation  into  the  com¬ 
pany’s  other  rates  for  electric  .service. 
Its  order  brings  the  rates  of  virtually 
all  the  larger  utilities  of  California  lie- 
fore  it  for  investigation  or  action  in 
some  form  or  another. 


Work  on  New  Hoi.twood  Plant  to 
St.^rt  in  Ai'RIl. — Construction  of  the 
thirty-million-dollar  hytlro-electric  plant 
on  the  Susquehanna  River  at  Safe 
Harbor,  Pa.,  9  miles  above  the  present 
Holtwood  plant  and  about  25  miles 
above  the  Philadelphia  Electric  Com¬ 
pany’s  Conowingo  dam,  wdll  he  started 
in  .April  hy  the  Pennsylvania  Water  & 
Power  Company.  Final  plans  are  rap¬ 
idly  nearing  completion  and  bids  will  be 
asked  soon.  It  is  generally  expected 
that  the  successful  bidder  will  he  the 
.Arundel  Corporation  of  Baltimore, 
builder  of  the  Conowingo  plant.  The 
company  has  executed  with  the  Consoli¬ 
dated  Gas,  Electric  Light  &  Power 
Company  of  Baltimore  a  new  43-year 
agreement  covering  the  use  of  the  Penn¬ 
sylvania  company's  power  and  other 
facilities  in  Maryland  by  the  Baltimore 
central  station. 


Deepwater  Plant  to  Operate  En¬ 
tirely  ON  1,200-Lb  Steam. — The  gen¬ 
erating  station  to  be  built  at  Deepwater, 
N.  J.,  opposite  Wilmington,  Del.,  by  the 
American  Gas  &  Electric  Company  and 
the  American  Electric  Power  Corpora¬ 
tion  (Stevens  &  Wood,  engineers), 
which  will  have  an  initial  generating  ca¬ 
pacity  of  1 18,500  kw.,  will  have  its  entire 
steam  demand  supplied  by  high-pressure 
boilers.  There  will  lie  two  main  cross¬ 
compound  turbine  sets,  each  rated  at 
54,000  kw.  Each  set  will  consist  of  a 
12,500-kw'.  high-pressure  unit  operating 
at  3,600  r.p.m.  and  a  41,700-kw.  low- 
pressure  unit  operating  at  1,800  r.p.m. 
The  initial  steam  conditions  will  be 
1,200  lb.  gage  pressure  and  725  deg.  F. 
total  temperature.  A  third  high-pres¬ 
sure  single-cylinder  turbine  of  12,500 
kw.  will  be  installed  and  will  operate 
non-condensing.  The  turbines,  gen¬ 
erators  and  exciters  will  be  manufac¬ 
tured  and  installed  by  the  General  Elec¬ 
tric  Company,  which  says  that  Deep¬ 
water  will  be  the  first  central  station  to 
operate  entirely  on  a*  pressure  of  1,200- 
11).  steam. 

Recent  Court 

Decisions 

c/Jk _  ^ 

Oral  Permission  of  Husband  for 
Erection  ok  Poles  o.n  Wife's  Property 
Accepted  at  Company’s  Risk. — Asserting 
that  he  had  falsely  represented  himself  as 
his  wife's  agent  and  granted  oral  permis¬ 
sion  to  the  Legget  Electric  Company  to 
erect  poles  on  her  land  which  she  after¬ 
ward  forced  the  company  to  remove,  suit 
was  brought  by  the  latter  against  the  hus¬ 
band  for  damages  based  on  the  alleged 
deceit  (Legget  Electric  Company  vs.  Mor¬ 
rison).  The  North  Carolina  Supreme 
Court  sustained  judgment  in  favor  of  the 
tlefendant,  holding  that  since  the  company 
knew  the  wife  to  be  the  owner,  its  pro¬ 
ceeding  to  erect  the  poles  without  her 
written  authority  was  at  its  own  risk. 
(139  S.E.  455.)* 


RE.Sr'ONSIBILITV  OF  PoWER  COMP.W'Y  FOR 

Inji:rif.s  Due  to  Explosion  in  Manholf„ 
— The  Supreme  Judicial  Court  of  Massa¬ 
chusetts  found,  in  Tucker  vs.  Haverhill 
Electric  Company,  that  a  power  company  is 
not  liable  for  injuries  resulting  from  an 
explosion  in  a  manhole  by  which  the  cover 
was  thrown  up,  the  accident  apparently 
I>eing  caused  by  excessive  rainfall  accumu¬ 
lated  in  the  manhole,  unless  it  had  failed 
to  perform  some  duty  which  prudence  and 
reasonable  care  imposed  upon  it.  So  find¬ 
ing,  the  court  sustained  instructions  in  the 
trial  court  w'hich  relieved  the  Haverhill 
company  from  liability  because  of  alleged 
negligence  in  failing  to  prevent  the  accumu¬ 
lation  of  w'ater,  to  inspect  the  manhole 
before  heavy  rain  or  to  provide  it  with  a 
drain  or  a  secure  cover.  Where  it  could 
not  be  shown  that  the  explosion  would  not 
have  happened  without  the  power  com¬ 
pany’s  fault  the  Supreme  Court  declared, 
the  doctrine  of  res  ipsa  loquitur  (“the 
thing  speaks  for  itself’’)  did  not  apply. 
(159  N.E.  447.) 

•The  left-hand  numbers  refer  to  the  vol¬ 
ume  and  the  ri^ht-hand  numbers  to  the 
page  of  the  National  Reporter  System. 


Commission 

Rulings 

C-Ak  _ _J^ 

Colorado  Municipal  Plant  Forbidden 
to  Seek  Business  Outside  Corpor.ate 
Limits. — The  Colorado  Public  Utilities 
Commission  has  denied  the  municipally 
owned  plant  of  Loveland  iiermission  to  .sell 
electricity  to  customers  outside  of  the  cor¬ 
porate  limits  of  that  city.  The  manager  of 
the  Loveland  plant  was  said  to  be  encroach¬ 
ing  upon  the  territory  served  by  the  Pub¬ 
lic  Service  Company  of  Colorado.  It  will 
be  recalled  that  after  considerable  litigation 
the  city  of  Loveland  about  three  years  ago 
gained  the  right  to  condemn  the  Public 
Service  Company’s  plant  in  Loveland  and 
add  it  to  the  municipal  electric  system  of 
the  latter  city. 


Co.mmission’s  Jurisdiction  Not  Tfji- 

MINATED  BY  Si  .M  ULTANFXIUS  CoURT  .ACTIOX. 

— The  Clear  Creek  Power  &  Development 
Company  complained  that  in  making  cer¬ 
tain  orders  connected  with  alleged  invasion 
of  its  territory  the  Colorado  Public  Util¬ 
ities  Commission  was  exceeding  its  juris¬ 
diction.  In  answer  the  commission  main¬ 
tained  ( 1 )  that  in  a  proceeding  commenced 
by  filing  a  complaint  against  an  electric 
utility  alleged  to  be  invading  the  territory 
of  another  company  the  commission  may 
determine  a  question  raised  by  an  answer 
asking  alternative  relief,  namely,  w'hether  in 
the  event  the  defendant  is  not  entitled  to 
operate  in  the  vicinity  a  certificate  of  pub¬ 
lic  convenience  and  necessity  should  be 
issued  to  it  authorizing  such  operation;  (2) 
that  the  commission  has  jurisdiction  to 
determine  the  questions  raised  by  a  com¬ 
plaint  against  an  alleged  invasion  of  terri¬ 
tory  by  an  electric  utility  and,  if  the  facts 
should  warrant,  to  grant  relief;  (3)  that 
a  company  complaining  to  the  commission 
against  an  alleged  invasion  of  territory  and 
also  going  into  a  court  of  equity  to  secure 
a  temporary  injunction  to  maintain  the 
status  quo  does  not  by  this  procedure  ter¬ 
minate  the  jurisdiction  of  the  commission 
over  the  complaint. 


Uniform  Rates  Set  Up  f(»r  Rival  Mu¬ 
nicipal  AND  Private  Plants. — The  mu¬ 
nicipal  plant  of  Logan  City,  Utah,  and  the 
Utah  Power  &•  Light  Coinpany  are  rivals 
in  the  light  and  power  business  in  the  city 
named.  In  March,  1927,  the  Utah  Public 
Utilities  Commission  brought  about  be- 
tw’een  them  an  understanding  that  both 
.should  abandon  flat-rate  service,  install 
meters  and  serve  their  resiK'Ctive  consumers 
on  meter  rates.  The  city  proceeded  to 
install  meters,  but  again  came  before  the 
commission  to  aver  that  the  company  had 
failed  to  do  so  and  continued  to  serve  its 
patrons  at  flat  rates,  which  the  city  alleged 
to  be  unreasonable,  discriminatory  and  m 
violation  of  the  i)ublic  utilities  act.  The 
company  filed  objections  to  the  complaint 
to  the  effect  that  its  purpose  was  not  to 
procure  reasonable  rates  to  be  charged  by 
both  plants,  but  to  compel  the  company 
to  establish  rates  higher  than  those  estab¬ 
lished  by  the  city,  and  that  the  order 
applied  for  would  deny  the  defendant  ecpial 
protection  of  the  law  and  its  constitutional 
rights.  As  an  outcome  of  the  above  com¬ 
plaint  and  counter-complaint,  the  Utah  com¬ 
mission  has  ordered  both  plants  to  serve 
their  customers  upon  a  meter  basis  for  a 
test  period  of  one  year  at  substantially  the 
uniform  meter  rates  charged  throughout 
the  state  by  the  Utah  Power  &  Light 
Company. 
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News  About  Men  of  the  Industry 

C/#L_ _ _ _ 5^ 


Greenwood  Heads  N.E.L.A. 
Commercial  Department 

C.  Ernest  Greenwood  of  the  Edison 
Electric  llluniinatinsf  Company  of 
Boston  has  been  appointed  director  of 
the  newly  created  commercial  depart¬ 
ment  of  the  National  Electric  Light 
Association  and  will  join  the  head¬ 
quarters  staff  March  15.  The  new  de¬ 
partment  is  to  function  under  the 
direction  of  the  Commercial  National 
Section  in  an  advisory  capacity  on  com¬ 
mercial  and  merchandising  problems 
confronting  electric  light  and  power 
companies.  Mr.  Greenwood  has  always 
been  a  resident  of  Boston.  Shortly 


C.  E.  GREENWOOD 


after  his  graduation  from  Harvard  he 
entered  the  commercial  department  of 
tlie  Boston  Edison  Company  and  later 
served  in  the  statistical  department  on 
rate  analysis  problems.  He  then  repre¬ 
sented  his  company  in  negotiations  for 
service  to  new  buildings  and  isolated 
plants  and  in  1016  was  appointed  super¬ 
intendent  of  the  appliance  department. 
Since  that  time  he  has  specialized  in 
public  utility  merchandising. 

He  has  for  years  l)een  active  in  the 
work  of  the  National  Electric  Light 
Association  on  the  merchandising,  re- 
frig^eration,  range,  commercial  cooking 
and  promotional  rates  committees.  He 
was  vice-chairman  and  chairman  of  the 
nierchandising  bureau  in  1921  and  1922 
and  served  for  two  years  as  chairman 
of  the  appliance  department  of  the  joint 
committee  for  business  development. 
I'or  the  last  two  years  Mr.  Greenwood 
has  been  chairman  of  the  general  mer¬ 
chandising  committee  and  inaugurated 
the  Intertrade  Conference.  He  has  de¬ 
voted  much  of  his  time  to  trade  relations 
and  co-operativT  merchandising  with 
jlealers.  Incident  to  his  other  duties  he 
has  been  editor  of  Edison  Life,  the  em¬ 
ployee  publication  of  the  Boston  Edison. 


Arthur  B.  Lisle,  formerly  general 
manager  of  the  Narragansett  Electric 
Lighting  Company.  Providence.  R.  I., 
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has  l)een  elected  president  of  the  New 
England  Water,  Light  &  Power  Asso¬ 
ciates,  a  newly  chartered  organization 
controlling  the  Central  Connecticut 
Light  &  Power  Company  and  a  num- 
l)er  of  water  companies  located  in  vari¬ 
ous  parts  of  New  England.  Mr.  Lisle 
recently  became  president  of  the  Central 
Connecticut  Company,  and  will  continue 
to  make  his  headquarters  at  Providence. 

Hobart  Beresford  has  lieen  appointed 
agricultural  engineer  of  the  Idaho 
Power  Company,  Boise,  Idaho. 

Gerard  Swope,  president  of  the  Gen¬ 
eral  Electric  Company,  returned  from 
Eurofie  Feb.  27  aboard  the  Lcx'iathan 
after  a  short  sojourn  abroad. 

Philip  Gossler,  president  and  chair¬ 
man  of  the  board  of  the  Columbia  Gas 
&  Electric  Company,  New  York,  sailed 
for  Cuba  last  week  on  the  Mxinargo. 

John  J.  O’Brien,  president  of  the 
Byllesby  Engineering  &  Management 
Corporation,  Chicago,  has  been  elected 
a  member  of  the  board  of  directors  of 
the  Harris  Trust  &  Savings  Bank, 
Chicago. 

John  W.  Storrs,  a  member  of  the 
New  Hampshire  Public  Service  Com¬ 
mission,  has  been  named  chairman  of 
that  body  to  succeed  the  late  William  T. 
Gunnison.  M.  M.  Morse  of  Berlin, 
N.  H.,  has  been  appointed  by  Gov¬ 
ernor  Spaulding  a  member  of  the  com¬ 
mission  to  fill  out  the  unexpired  term 
of  Mr.  Gunnison. 


Julian  C.  Smith  New  President 
of  Canadian  Institute 

Julian  C.  Smith,  vice-president  and 
general  manager  of  the  Shawinigan 
Water  &  Power  Company,  Montreal, 
Que.,  was  installed  as  president  of  the 
Engineering  Institute  of  Canada  for 
1928  at  the  Institute’s  recent  annual 
convention.  Mr.  Smith  has  been  an 
outstanding  figure  in  engineering  circles 
in  Canada  for  a  number  of  years,  though 
an  American  by  birth.  Elmira,  New 
York,  is  his  native  city  and  Cornell 
University  his  alma  mater.  He  began 
his  business  career  as  draftsman  with 
Wallace  C.  Johnson,  consulting  engi- 
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Thomas  W.  Martin,  president  of 
the  Alabama  Power  Company,  has  been 
elected  a  member  of  the  board  of  trus¬ 
tees  of  the  George  Peabody  College  of 
Nashville,  Tenn.  Peabody  College  is 
an  institution  for  the  training  of  school 
teachers. 

Guglielmo  Marconi  has  been  in¬ 
vited  by  Premier  Mussolini  to  assume 
the  presidency  of  a  committee  for  the 
organization  of  an  Italian  National  Re¬ 
search  Council.  Such  a  council  has 
been  in  existence  since  1921,  but  on 
account  of  its  peculiar  organization  it 
has  not  been  able  to  obtain  satisfactory 
results.  The  new  council  will  be  a 
permanent  consultative  and  informative 
organ  of  the  government  concerning  the 
development  and  progress  of  scientific 
activity  at  home  and  abroad. 

D.  Edi'.ar  Manson  has  been  elected 
president  of  the  Gloucester  (Mass.) 
Electric  Company,  which  utility  was 
recently  acquiretl  by  Charles  H.  Tenney 
&  Company.  Mr.  Manson  is  an  execu¬ 
tive  of  several  other  utilities  in  the 
Tenney  group.  Other  officers  elected 
were:  Albert  B.  Tenney,  vice-president; 
Elihu  Bradley,  treasurer;  Rockwell 
C.  Tenney,  assistant  treasurer.  W.  L. 
Brown,  jr.,  who  has  been  with  the 
Gloucester  Electric  Company  for  the 
past  twelve  years,  will  continue  to  act 
in  the  capacity  of  manager. 


neer,  Niagara  Falls,  N.  Y.,  and  when 
Mr.  Johnson  removed  to  Shawinigan 
Falls,  Que.,  Mr.  Smith  accompanied  him 
in  the  capacity  of  assistant  engineer. 

It  was  in  1903  that  he  threw  in  his 
lot  with  the  Shawinigan  Water  &  Power 
Company,  when  he  became  superin¬ 
tendent,  advancing  to  the  position  of 
general  superintendent  three  years  later. 
Subsequently  he  was  named  general 
superintendent  and  chief  engineer  and  in 
1913  he  was  made  vice-president.  At 
present,  in  addition  to  being  vice-pres¬ 
ident  and  general  manager  of  the 
Shawinigan  company,  he  is  vice-pres¬ 
ident  of  the  Dominion  Engineering 
Works,  Lachine;  president  of  the  Que¬ 
bec  Power  Company  and  of  the  Mont¬ 
real  Tramways  and  a  director  of  the 
Dominion  Bridge  &  Laurentide  Power 
Company  and  of  the  Montreal  Light, 
Heat  &  Power  Consolidated.  Mr.  Smith 
is  a  member  of  the  British  Institution 
of  Electrical  Engineers,  the  American 
Institute  of  Electrical  Engineers  and 
the  American  Society  of  Civil  En¬ 
gineers. 


William  Lawyer  Hinds  of  Syra¬ 
cuse,  N.  Y.,  was  elected  a  director  of 
the  New  York  Telephone  Company  at 
the  meeting  of  the  board  held  Feb.  23. 
Mr.  Hinds  is  vice-president  of  the 
Crouse-Hinds  Company  of  Syracuse, 
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manufacturer  of  electrical  supplies,  and 
is  also  a  director  of  the  First  Trust  & 
Deposit  Company,  the  Syracuse  Savings 
Bank  and  the  Onondaga  Pottery  Com¬ 
pany  of  Syracuse.  He  is  also  a  member 
of  the  Syracuse  Chamber  of  Commerce. 

R.  C.  Hendrickson  has  been  ap¬ 
pointed  superintendent  of  transmission 
lines  of  the  New  York  Power  &  Light 
Corporation. 

Stanley  W.  Stoddard  has  been  ap¬ 
pointed  assistant  electrical  engineer  of 
the  New  England  Power  System.  A 
native  of  Massachusetts  and  a  graduate 
of  the  University  of  Maine,  Mr.  Stod¬ 
dard  has  been  identified  with  the  New 
England  Power  System  since  1920, 
when  he  entered  its  employ  in  the  ca¬ 
pacity  of  electrical  designer.  Formerly 
he  had  been  identified  with  Stone  & 
Webster  at  Boston  and  with  the  H.  M. 
Hope  Engineering  Company.  About 
four  years  ago  Mr,  Stoddard  was  trans¬ 
ferred  from  the  drafting  room  to  the 
electrical  engineering  office. 

William  O.  Wood,  widely  known  in 
the  public  utility  industry,  has  just  been 
elected  vice-president  of  Waterbury 
Cable  Service,  Inc.,  New  York  and 
Chicago.  The  Waterbury  organization 
is  active  in  the  field  of  underground 
cable  installation  and  in  street  lighting, 
as  well  as  in  furnishing  special  supplies 
and  accessories  necessary  to  this  type 
of  installation.  Mr.  Wood  has  for  many 
years  past  been  identified  with  railroads 
and  electric  railways  in  New  York,  the 
South  and  the  Middle  West,  having 
been  for  fifteen  years  president  and  gen¬ 
eral  manager  of  the  New  York  & 
Queens  County  Railway  Company. 

William  Stephen  Hart  has  been 
made  a  vice-president  of  the  Shawinigan 
Water  &  Power  Company,  Montreal, 
Que.  Mr.  Hart  has  been  for  some  years 
treasurer  and  director  of  the  Shawinigan 
company  and  a  director  of  subsidiary 
companies.  He  is  a  treasurer  and  a  di¬ 
rector  of  the  Quebec  Power  Company 
and  Quebec  Railway,  Light,  Heat  & 
Power  Company.  Born  at  Foxborough, 
Mass.,  in  1878,  Mr.  Rart  was  educated 
at  the  Massachusetts  Institute  of  '1  ech- 
nology.  He  took  up  his  residence  in 
Canada  in  1903,  and  in  that  year  joined 
the  Shawinigan  Water  &  Power  Com¬ 
pany  as  accountant.  He  was  made  sec¬ 
retary  in  1906,  treasurer  in  1912  and 
director  in  1916. 

William  L.  Abbott,  chief  engineer 
of  the  Commonwealth  Edison  Company, 
Chicago,  was  the  guest  of  honor  at  a 
dinner  given  at  the  Palmer  House  Feb. 
14,  the  occasion  commemorating  Mr. 
.Abbott’s  birthday.  More  than  a  thou¬ 
sand  friends  were  present  and  Louis  A. 
Ferguson,  toastmaster,  read  letters  and 
telegrams  from  many  others  who  were 
unable  to  attend.  Addres.ses  were  made 
by  Samuel  Insull,  Col.  Peter  Junker s- 
feld  and  Dr,  David  Kinley.  At  the 
close  of  the  speeches  Mr.  Ferguson  pre¬ 
sented  to  Mr.  Abbott  a  silver  service 
as  a  remembrance  of  the  happy  occasion. 
Mr.  Abbott  has  been  affiliated  with  the 
Commonwealth  Edison  Company  for  42 
years. 


W.  C.  Hornberger  Vice- 
President  of  Arizona  Utility 

William  C.  Hornberger,  a  public  util¬ 
ity  man  of  wide  experience,  who  has 
been  prominently  identified  with  the 
rapid  development  of  Arizona,  became 
vice-president  and  general  manager  of 
the  Arizona  Edison  Company  Feb.  1. 
The  Arizona  Edison  Company  is  a  sub¬ 
sidiary  of  the  Peoples  Light  &  Power 
Corporation.  Mr.  Hornberger’s  record 
in  the  industry  shows  that  he  is  emi¬ 
nently  fitted  for  his  new  position.  He 
is  a  native  of  Michigan  and  a  graduate 
of  the  University  of  Michigan.  Follow¬ 
ing  graduation  he  was  associated  for  a 
while  with  a  firm  of  consulting  engi¬ 
neers  in  Detroit  and  then  went  to  Phoe¬ 
nix,  Ariz.,  where  in  1902  he  became  con¬ 
nected  with  the  Phoenix  Light  &  Fuel 
Company,  now  the  Central  Arizona 
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Light  &  Power  Company.  Beginning 
work  as  a  switchboard  wireman,  Mr. 
Hornberger  was  steadily  promoted  to 
higher  positions,  in  later  years  becoming 
successively  general  superintendent,  as¬ 
sistant  secretary  and  assistant  general 
manager  of  the  Central  Arizona  Light 
&  Power  Company.  He  has  held  the 
last-named  position  for  the  past  eight 
years.  Mr.  Hornberger  is  a  director 
of  the  Pacific  Coast  Gas  Association, 
president  of  the  Arizona  State  Utilities 
Association  and  president  of  the  Salt 
River  V’'alley  Electrical  Leagfue. 


W.  R.  McGeaciiin,  who  has  been 
serving  as  contract  engineer  and  rate 
manager  for  the  lowa-Nebraska  Light 
&  Power  Company,  has  been  advanced 
to  the  position  of  assistant  general  man¬ 
ager  to  Frank  H.  Brooks,  vice-president 
in  charge  of  operation.  Mr.  McGeachin 
is  a  graduate  of  the  University  of 
Nebraska  and  for  eleven  years  was  in 
charge  of  government  electrical  develop¬ 
ment  in  the  Philippines,  serving  as 
manager  of  the  Manila  electrical  sys¬ 
tem.  He  served  in  the  World  War  in 
France  as  a  captain  of  engineers,  and 
after  his  return  entered  the  service  of 
the  lowa-Nebraska  company.  He  has 
served  in  various  capacities  in  Missouri, 
Iowa  and  Nebraska.  Other  changes  in 
the  headquarters  staff  include  the  pro¬ 
motion  of  Otto  R.  Mall  at,  assistant  to 
the  manager  of  the  Lincoln  district,  to 


the  position  of  assistant  secretary,  and 
the  naming  of  B.  H.  Conlee,  formerly 
manager  of  the  Beatrice  district,  to  the 
place  of  general  contract  representative. 

Obituary 

cM _ 

Edward  McDonald,  formerly  plant 
superintendent  of  the  Nebraska  Power 
Company,  died  Jan.  11  in  his  59th  year. 
Mr.  McDonald  had  been  affiliated  with 
the  company  for  more  than  ten  years. 

Walter  Bauer,  president  of  the 
Pyrene  Manufacturing  Company,  New¬ 
ark,  N.  J.,  died  Feb.  12  in  his  44th  year. 
A  native  of  Fort  Wayne,  Ind.,  Mr. 
Bauer  became  identified  with  the  Fort 
Wayne  Electric  Company  and  later  with 
the  General  Electric  Company.  Follow¬ 
ing  this  connection  he  was  appointed 
general  manager  of  the  American 
Eveready  Company.  After  serving  for 
two  years  as  vice-president  and  general 
manager  of  the  American  Chicle  Com¬ 
pany,  he  was  named  president  of  the 
Pyrene  Manufacturing  Company  in 
1918,  the  position  he  occupied  at  the 
time  of  his  death.  Mr.  Bauer  was 
president  of  the  Fire  Equipment  Insti¬ 
tute  for  several  years. 

Charles  P.  Hugo  Schoellkopf,  a 
member  of  the  firm  of  Schoellkopf,  Hut¬ 
ton  &  Pomeroy,  Inc.,  bankers  of  Buffalo, 
and  vice-chairman  of  the  board  and  a 
member  of  the  executive  committee  of 
the  Niagara  Falls  Power  Company, 
died  Feb.  14  in  the  Lenox  Hill  Hospital, 
New  York,  after  an  illness  of  eight 
weeks.  For  many  years  Mr.  .Schoell¬ 
kopf  was  vice-president  of  the  Niagara 
Falls  Power  Company,  but  he  retired 
from  active  business  several  years  ago. 
He  was  a  former  treasurer  of  the  Shafer 
Decker  Company  of  Buffalo  and  a  direc¬ 
tor  of  the  Buffalo,  Niagara  &  Eastern 
Powder  Corporation  and  the  Marine 
Trust  Company  of  that  city.  He  had 
large  mining  interests  in  Nlexico  and 
was  connected  with  many  other  business 
enterprises. 

George  Urban,  Jr.,  77  years  old,  one 
of  the  early  pioneers  in  the  electrical 
development  of  the  Niagara  Frontier, 
died  at  his  home,  near  Buffalo,  Feb.  23. 
He  was  ill  but  three  weeks.  Mr.  Urban 
was  born  in  Buffalo  in  1850.  Many 
years  ago,  attracted  by  the  practical 
possibilities  of  electricity,  Mr.  Urban 
journeyed  to  New  York  to  interview  a 
rising  young  inventor,  Thomas  A. 
Edison  by  name.  The  result  of  the  in¬ 
terview  was  that  Mr.  Urban  returned 
to  Buffalo  with  a  small  electric  gen¬ 
erator,  one  of  the  first  Edison  built. 
This  generator,  now  in  the  possession 
of  the  Buffalo  General  Electric  Com¬ 
pany,  was  the  first  electrical  machine  in 
Buffalo.  Mr.  Urban  was  vice-president 
and  director  of  the  Buffalo  General 
Electric  Company,  president  and  direc¬ 
tor  of  the  Niagara  Electric  Service  Cor¬ 
poration  and  a  director  of  the  Buffalo, 
Niagara  &  Eastern  Power  Corporation. 
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Stocks  Remarkably  Firm 
Levels  Changed  Little 
Recalls  1926  Break 

The  recent  stock  market  decline  pre¬ 
sents  an  interesting  parallel  to  that 
which  swept  averages  down  in  all  mar¬ 
kets  two  years  ago.  In  the  case  of  the 
power  and  light  stocks,  however,  federal 
investigation  notwithstanding,  the  de¬ 
cline  has  been  much  less  severe  and 
the  recovery  more  prompt. 

It  is  impossible  to  state  definitely  that 
any  one  factor,  such  as  the  investiga¬ 
tion,  has  had  any  effect.  There  are 
two  other  powerful  factors,  the  general 
condition  of  the  market  and  the  Federal 
Reserve  policy  of  tightening  money 
rates.  It  is  a  rather  remarkable  evi¬ 
dence  of  the  strength  of  these  issues 
that  the  combination  of  factors  referred 
to  has  had  so  little  effect.  In  fact,  a 
representative  group  of  fifteen  common 
stocks  of  companies  having  more  than 
one-third  of  the  total  assets  of  the  in¬ 
dustry  show  a  gain  this  week  of  more 
than  one  point  on  the  average. 
Montana  Power  is  again  over  160, 
against  a  recent  low  of  147.  Brooklyn 
Edison  is  227,  against  a  low  for  the 
year  of  206^.  Detroit  Edison  is  more 
than  ten  points  above  the  low  this  year 
to  date.  American  Gas  &  Electric  Com¬ 
pany  is  over  129,  against  a  recent  low  of 
117i 

These  few  examples  are  more  or  less 
representative  of  the  more  active  stocks. 
There  is  another  large  group  of  inac¬ 
tive  issues,  but  it  is  impossible  to  find 
any  substantial  number  that  are  mate¬ 
rially  below  levels  of  a  couple  of  months 
ago.  _ 

Middle  West  Utilities  to  Issue 

Common  Stock 

Directors  of  the  Middle  West  Utili¬ 
ties  Company  have  voted  to  offer  addi¬ 
tional  common  stock  to  all  stockholders 
at  $110  a  share  in  the  ratio  of  10  per 
cent  of  holdings.  Rights  to  stockhold¬ 
ers  of  record  March  2  will  expire 
May  15.  _ 

New  England  Utility 
Associates  Organized 

Formal  organization  of  the  New  Eng¬ 
land  Water,  Light  &  Powder  Associates 
has  been  completed  at  Boston,  Mass., 
under  the  auspices  of  the  banking  house 
oi  Pearson,  Erhard  &  Company.  The 
associates  constitute  a  holding  company 
which  has  acquired  control  of  various 
water  supply  properties  in  Rhode  Island 
and  Massachusetts  and  also  the  Central 
Connecticut  Power  &  Light  Company, 
^t  Hampton,  Conn.  The  officers  of 
*ne  trust  are  Arthur  B.  Lisle,  president, 
?ud  Clarence  1.  Worcester,  vice-pres- 
•dent.  It  was  voted  to  issue  $1,450,000 
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of  per  cent  collateral  twenty -year 
lien  bonds  and  $750,000  in  6  per  cent 
preferred  stock  of  $100  par  value.  Two 
classes  of  common  stock,  “A”  and  “B,” 
will  also  be  issued,  but  will  not  be 
offered  to  the  public.  The  properties 
merged  now  represent  a  total  of  about 
$4,000,000  from  the  investment  stand¬ 
point.  _ 

New  York  Utility  Reduces  Cap¬ 
ital. — The  Orange  &  Rockland  Elec¬ 
tric  Company  has  filed  a  certificate  in 
the  office  of  the  Secretary  of  State  re-' 
ducing  its  capital  stock  from  $6,000,000 
to  $5,000,000  and  changing  par  value  of 
shares  from  45,000  shares^  preferred 
stock  $100  par  value,  20,000  shares  pre¬ 
ferred  $25  par  value  and  10,000  shares 
common  $100  par  value  to  50,000  shares 
$100  par  value.  The  company’s  head¬ 
quarters  are  at  Monroe 


Pacific  Gas  Capital  Increased 

$240,000,000 

The  Pacific  Gas  &  Electric  Company 
stockholders  at  a  special  meeting  voted 
an  increase  in  capitalization  by  $240,- 
000,000,  making  total  new  capitaliza¬ 
tion  $400,000,000.  Under  the  plan, 
$80,000,000  in  common  stock  was  in¬ 
creased  to  $200,000,000  and  $80,000,000 
in  6  per  cent  preferred  to  $140,000,000. 
Two  additional  classes  of  preferred  stock 
consisting  of  5^  per  cent  and  5  per  cent 
in  the  sums  of  $40,000,000  and  $20,- 
000,000  respectively  were  created.  Such 
action  was  prompted  by  the  fact  that 
only  $1,000,000  in  preferred  stock  re¬ 
mained  for  sale.  Original  capitaliza¬ 
tion  was  $160,000,000,  consisting  of  one- 
half  common  and  one-half  6  per  cent 
preferred. 


Regulation  Discussed  in  Massachusetts 

Hearings 

Attwill’s  Arguments  in  Favor  of  Bill  to.  Insure  Jurisdiction  by 
Contract  Between  Commission  and  Companies — Some 
Utilities  Attacked  Because  of  Rate  Policies 


CHAIRMAN  HENRY  C.  ATT- 
WILL  of  the  Massachusetts  De¬ 
partment  of  Public  Utilities  severely 
criticised  the  rate  and  dividend  policies 
of  a  number  of  power  companies  in  the 
state  when  recently  addressing  the  legis¬ 
lative  committee  on  power  and  light  in 
support  of  a  bill  to  strengthen  the  regu¬ 
lative  powers  of  the  commission.  The 
proposed  regulative  contract  with  the 
state  which  the  bill  forces  upon  the 
companies  under  penalty  of  increased 
municipal  competition,  loss  of  the  right 
of  eminent  domain  and  estoppal  of 
capital  expansion  and  the  summarized 
arguments  for  and  against  this  measure 
presented  at  the  hearings  have  been 
briefly  outlined  in  the  news  columns  of 
the  Electrical  World.  In  view  of  the 
widespread  interest  manifested  in  the 
industry  and  by  publicists  in  the  regula¬ 
tive  situation  in  Massachusetts  as  it  has 
been  affected  by  the  appeals  of  the 
Worcester  and  Cambridge  Electric 
Light  companies  to  the  federal  courts 
against  recent  orders  of  the  board 
reducing  rates  from  7  to  5  and  from  8' 
to  5.5  cents  per  kilowatt-hour  respec¬ 
tively,  extracts  from  Mr.  Attwill’s  argu¬ 
ment  for  the  bill  are  printed  below.  In 
a  later  issue  the  major  points  of  opposi¬ 
tion  made  by  the  companies  will  be  pub¬ 
lished.  Mr.  Attwill’s  defence  of  the  bill 
follows : 

This  recommendation  is  made  by  the 
department  with  no  hostility  to  the  conduct 
of  gas  and  electric  companies  by  private 
capital,  subject  to  state  regulation.  Some 
of  the  regulated  and  protected  monopolies 
in  this  state  resent  the  thought  that  rates 


should  be  made  reasonable  and  that  the 
public  should  share  in  their  prosperity.  All 
the  members  of  the  department,  I  think, 
believe  that  the  principle  of  regulated  mo¬ 
nopoly  as  heretofore  obtaining  in  Massa¬ 
chusetts  cannot  prevail  and  that  the  public 
will  be  forced  into  public  operation  of  the 
electric  utilities  unless  some  means  can  be 
advanced  by  which  the  greed  of  some  of 
the  electric  companies  can  be  curbed.  To 
our  minds  it  is  obvious  that  these  utilities 
cannot  continue  to  boast  of  their  ability  to 
serve  the  public  better  and  to  furnish  serv¬ 
ice  at  cheaper  rates  than  the  public  can  do 
itself  unless  at  least  some  of  them  approach 
the  efficiency  of  public-operated  utilities  of 
like  character  and  furnish  service  at  some¬ 
where  near  the  rates  which  the  publicly 
owned  plants  have  shown  in  this  state.  .  .  . 
If  there  are  no  companies  in  this  state  op¬ 
erated  by  private  capital  which  can  ap¬ 
proach  a  rate  which  the  Holyoke  municipal 
plant  is  now  giving,  and  making  also  a 
handsome  return  upon  its  investment,  then 
it  seems  to  me  that  the  field  of  the  private 
utility  is  gone  in  this  Commonwealth,  or  I 
mistake  very  much  the  temper  and  the 
character  of  the  people  of  the  state. 

Our  suggestions  are  in  no  way  directed 
at  those  utilities  which  try  to  do  the  hon¬ 
orable  thing,  and  which  recognize  that  they 
owe  some  duty  to  the  Commonwealth  and 
to  their  fellow  man,  but  we  have  got  to  a 
place  here  in  the  Commonwealth  where  if 
what  they  say  is  true,  if  the  situation  in 
which  the  Commonwealth  and  the  people 
find  themselves,  according  to  their  theories 
and  assertions,  is  true,  then  regulation  in 
Massachusetts  in  so  far  as  rates  are  con¬ 
cerned  is  no  longer  effective.  .  .  Con¬ 
stitutional  law  is  largely  determined  in  the 
last  analysis  by  public  sentiment.  A  trw 
doctrine  of  public  opinion,  a  true  economic 
theory  will  never  be  stopped  by  any  de¬ 
cision  of  any  court  in  this  land.  .  .  . 


The  battle  to  free  the  slaves  was  not 
stopped  by  any  decision  of  the  Supreme 
Court,  notwithstanding  the  Supreme  Court 
in  the  Dredd  Scott  case  said  that  it  was 
unconstitutional  to  free  the  slave. 

After  discussing  various  instances, 
Mr.  Attwill  said: 

N'ow  I  think  here  in  Massachusetts, 
where,  as  I  recall  it,  the  torch  was  first 
raised  for  liberty  of  opinion,  where  was 
first  raised  the  torch  of  assault  on  human 
slavery,  we  ought  not  to  be  timid  in  assert¬ 
ing  the  right  that  when  we  grant  to  a 
monoijoly  the  right  and  the  power  to  carry 
on  what  I  believe  to  be  a  state  and  govern¬ 
ment  function,  when  we  grant  and  farm  out 
that  right  to  some  corporation,  that  we 
have  the  right  to  impose  conditions  upon 
that  corjwration  as  to  how  it  shall  conduct 
that  governmental  function  which  we  have 
intrusted  to  it.  .  VV’e  are  asserting  here 
the  principle  that  the  time  has  come  when 
we  should  tie  up  the  power  to  regulate 
rates  as  the  part  of  the  charter  of  each  of 
these  cori>orations,  the  same  as  we  have 
done  time  and  time  before,  the  same  as  we 
did  when  we  granted  the  Klevated  Railway 
the  right  to  build  its  elevated  structures  in 
the  city  of  Boston.  We  then  said,  “You 
shall  charge  so  much,  and  no  more.”  Many 
are  the  instances  of  toll  bridges  being 
erected  in  this  Commonwealth  and  through¬ 
out  New  Kngland  where  they  have  said 
exactly  the  same  thing. 


The  first  section  of  the  bill  provides  that 
the  gas  and  electric  companies  may  read¬ 
just  their  stock  so  that  the  premiums  and 
any  profits  that  they  have  not  withdrawn, 
up  to  7  per  cent  on  an  average  since  their 
existence,  may  also  be  capitalized;  that  by 
that  adjustment  and  by  that  rearrangement 
of  stock  they  agree  with  the  Common¬ 
wealth  that  there  shall  be  an  amendment 
to  their  charter  to  the  effect  that  they  shall 
thereafter  be  subject  to  such  rates  and 
charges  as  the  Commonwealth  may  pre¬ 
scribe,  subject,  however,  to  the  condition 
that  the  Commonwealth  shall  never  again 
prescribe  rates  which  will  prevent  them 
from  paying  dividends  sufficient  and  ade¬ 
quate  to  maintain  their  stock  at  par. 

When  we  guarantee,  in  effect,  a  public 
utility  corporation — as  we  do  in  this  Com¬ 
monwealth,  in  a  sense — against  loss,  be¬ 
cause  everybody  must  recognize  that  in  a 
way  the  statutes  of  this  Commonwealth  at 
the  present  time  provide  that  no  stock  can 
be  issued  except  at  par.  we  have  got  to 
maintain  the  credit  of  that  company  at  all 
times,  so  that  its  stock  will  sell  at  par,  in 
order  that  it  may  be  able  to  get  the  capital 
needed  to  make  extensions  and  improve¬ 
ments  which  the  public  service  may  require. 

Now,  as  a  practical  matter  we  give  them 
a  monopoly  of  operation ;  we  in  effect  guar¬ 
antee  the  integrity  of  their  stock,  and  it 
would  seem  that  we  ought  to  receive  some 
consideration  in  exchange  for  those  won¬ 
derful  privileges  that  we  give  them. 


Think  of  it,  under  Massachusetts  rules, 
the  rules  we  have  had  here,  the  war  came 
on  and  these  companies  expected  that  they 
would  be  allowed  by  the  department  to  in¬ 
crease  the  tax  upon  the  public  to  preserve 
the  integrity  of  their  investment.  Which 
was  done !  In  largely  every  instance  relat¬ 
ing  to  gas  and  electric  companies  you  will 
find  that  when  they  asked  for  an  increased 
rate  to  preserve  the  integrity  of  their  in¬ 
vestment  during  the  war  it  was  allowed; 
they  levied  that  burden  upon  the  public,  and 
they  received  the  privilege  of  doing  that 
very  thing.  Now,  after  the  war  is  over 
and  they  are  prospering  and  taking  ex¬ 
orbitant  profits,  they  decline  to  divide  with 
the  public,  and  they  intrench  themselves 
behind  this  alleged  right  to  practice  extor¬ 
tion  and  corporate  greed  upon  the  public  of 
this  Commonwealth. 

Now,  I  am  not  saying  that  this  applies  to 
all  of  the  companies.  It  certainly  does 
apply  to  some  of  them.  And  if  the  Com¬ 
monwealth  of  Massachusetts  is  to  receive 
no  relief  otherwise,  there  has  got  to  be 
some  legislation  of  this  sort  or  the  only 
recourse  is  to  go  into  public  operation  and 
ownership  of  these  utilities. 

That  is  all  there  is  to  the  bill.  We  say 
to  the  corporations  that  are  unwilling  to  do 
that,  “Very  well ;  you  cannot,  then,  expect 
the  Commonwealth  to  protect  you  from 
competition.  You  cannot  expect  that  the 
cities  and  towns  and  the  people  of  the  cities 
and  towns  before  they  can  go  into  business 


Stock  Quotations  of  Electric  Light  and  Power  and  Manufacturing  C ompanies 


(Prices  ort  New  York  stock  market  unless  otherwise  noted.  Unless  otherwise  noted  the  par,  stated,  or  preference  value  of  stock  Is  $100.) 


Bid  Price 
Tues<la.v  leiw 
Pel).  28  1928 


AbITIBI  PWR.  &.  PAPKR,  com., 

new  —  no  par .  74  72 

Ala.  Pwr.,  $7  com.  pf. — no  par .  114)  114) 

Allla  ('halmem  M(k.,6‘’d  com .  119  115) 

Aluminum  Co.  of  Amer.,  com .  tI27  120 

Aluminum  Co.  of  Amer.,6‘’;.  pf .  106)  105) 

Amer  AForelmPwr,.7%pf.— nopar  107  105 i 

Amer.  A  Foreign  I*wr.,  com. — no  par  23  221 

Amer.  Boech  Magneto,  com. — no  par  16;  15) 

Amer.  Brown  Boverl  Elec.t .  1.5J  14; 

Amer.  Brown  Boverl  Elec.,  pf.  $7... .  k  57  \  55 

Amer.  Gaa  A  Elec.,  5%  pf. — no  par..  107)  106J 
Amer.  Gaa  A  Elec.,  com.  t — no  par. .  129)  1 17 ; 

Amer.  Lt.  *  Trac.,  6%  pf .  115  116 

.Amer.  I,t.  A  Trac.,  new  com .  iHS4  170 

Amer.  Pwr.  A  U  ,  6%  pf .  106  104 

Amer.  Pwr.  A  Lt.,  com.  t — no  par. . .  66  )  62 ) 

Amer.  Pub.  Herv.,  7%  pf .  oIOO  99 

Amer.  Pul\  8erv.,  com,  t .  *  70  70 

Amer.  Pub.  Utilities,  7%  ptc.  pf .  90  90 

Amer.  Pub.  Utilities,  7%  pr.  pf .  100  98 

Amer  Pub.  Utilities,  com .  t  60  60 

Amer.  States  Sec.,  A .  o  5^  4 

Amer.  States  Hec.,  B .  a  67  4 1 

Amer.  Superpwr.,  6%  Ptc  pf. — 25.  .  .  .30  28) 

Amer.  Buperpwr.,  6%  Ist  pf .  1 10.3)  .... 

Amer.Sup  pwr.,  f 'lass  At— no  par,  ex  rts.  *-38;  37 

Amer.Sup'pwr., Class  Bt—nopar.ex  rts  38)*  37J 
Amer.  Wtr.  Wks.  A  Elec.,  6'';  pi  *103  101 

Amer.  W.W.  A  E..  com.  new — no  par  53!  521 

Anaconda  Copper  rap.  S3 .  .54)  53] 

Appalachian  Electric  Pwr.,  7%  pf. . .  109  108) 

Arkansas  Pwr..  A  I,t.  7*^  pf .  107)  108 

Assoc.  Gas  A  Elec.,  $3.50 — 50  .  54  .... 

Assoc.  Gas  A  Elec.,  pf. — 16 — no  par  95  96 

Assoc.  G.  A  E.,  Class  A,  10 — no  par.  47)  47 

Babcock  A  wiix'ox.  com  120  120 

Binghamton  L.,  H.  A  P.,  W  pf .  105)  102 

Birmingham  Elec.,  pf. — $7 — no  par.  110  109) 

Blackstone  Valley  G.  A  E  ,  6",  pf  .  H07  109 

Blackstone  Valley  Gas  A  Elec.,  lOr;. 

com— 50 .  140  132 

Blaw-Knox.  com.t .  41031  91 

Brazilian  Trae.,  Lt.  A  Pwr.,  $7  com..  /199j  .... 

Brasilian  Trae.,  Lt.  A  Pwr..com.,new  /  51 )  _ 

Broad  River  Pwr.,  7%  pf .  106)  106 

Brooklyn  Edison,  8*^,  com .  227  206) 

Buffalo,  Niagara  A  East.  Pwr.,  $1.60 

pf.— 25 .  I  261  _ 

Buffalo.  Niagara  A  East.  Pwr.  com. 

$1.20— no  par .  I  35)  . 

California  elec,  gener¬ 
ating.  6%  pf .  »  99  98 

California  Ry.  A  Pwr.,  7*7' pf .  H36  ... 

Carolina  Pwr.  A  Lt.,  pf. — $7 — no  par  JllO)  109 
Central  A  8.  W.  Util.,  $7  pf  — no  jiar  al02  99) 
Central  A  8.  W.  Util.,  pr.  In.  $7  pf.— 

no  par .  olOS)  103) 

Central  Ark.  Ry.  A  Lt..  7%  pf .  104  105 

Central  III.  Pub.  Serv.,  $6  pf  .  a  98)  971 

Central  Ind.  Pwr.,  7*^  pf . a  97)  95 

Central  Maine  Power.  6*i  pf  .  95  - 


Bid  Price 

i  Companies  Tuesday 

Feb.  2  $ 

Diw 

1928 

Wgh 

1928 

Central  Maine  Power.  7% . 

107 

109 

112 

Central  Pwr.  A  Lt.,  7%  pf . 

104) 

104) 

105) 

Central  States  Elec.,  7%  pf . 

106 

104 

107 

Century  Elec.,  6%  com . 

ml45 

140 

145 

Chicago  Fuse  Mfg.,  com. — $2.50  no 

par . 

a  30 

30 

33! 

Cincinnati  Gas  A  Elec..  5%  com.  . . . 

0  98! 

97) 

100 

titles  Service,  $6  pf. — no  par . 

<  96! 

94) 

96! 

titles  Service,  pf.  B — no  par . 

*8) 

9) 

titles  Servltje,  pf.  BB — no'  par . 

*90; 

88) 

901 

titles  Service,  com. — 20 . 

1  56) 

54 

.56) 

Cities  Service,  Bks.  Shrs. — 10 . 

m  271 

22) 

27 

titles  Service  Pwr.  A  Lt.,  7%  pf  . .  .  . 

*106) 

107 

KW 

titles  Service  Pwr.  A  Lt.,  6%  pf  . .  .  . 

k  95) 

95 

96) 

tieveland  Elec.  Illg.,  6%  pf . 

114 

113 

11.5 

tieveland  Elec.  Illg.,  10%  com . 

360 

3.50 

370 

t'olumbla  Gas  A  Elec.,  6%  pf . 

107) 

107) 

110) 

Columbia  G.  A  E.  com.  $5 — no  par  . 

91) 

89) 

971 

Columbus  Elec.  A  Pwr.,  $2  com. — 

no  par . 

m  70 

66 

71 

Columbus  Elec.  A  Pwr.,  7*’,  pf . 

113 

Columbus  Ry.,  Pwr.  ALt.,  7%  pf.. . 

106) 

Columbus  Ry..  Pwr.  A  Lt.,  7  %pf.  B 

106) 

Columbus  Ry  .,  P.A  I  t.  com. — no  par 

105 

t'ommonwealth  EMIson.  8%  com.  .  . . 

0174 

165 

189 

Commonwealth  Pwr..  6%  pf . 

102) 

102) 

CommonWth  Pwr..  $2.  com. — no  par 

66) 

62! 

69 

Conn.  Lt.  A  Pwr.,  8%  pf . 

119 

120 

123 

Conn.  Lt.  A  Pwr.,  7%  pf . 

116 

118 

121 

Cons.  Gas  of  N.  Y.,  pf . 

101 ) 

1011 

102! 

Cons.  Gas  of  N.  Y.,  com.  $5 — no  par. 

130) 

119) 

139! 

Cons.  Gas,  Elec.  Lt.  A  Pwr.  of  Baltl., 

6%  pf . 

ell2! 

110) 

113 

Cons.  Gas.  Elec.  Lt.  A  Pwr.  of  Baltl., 

& 

1" 

ellO) 

110) 

1131  1 

Cons.  Gas.  Eiec.  Lt.  A  Pwr.  of  Baltl.. 

7%  pf . 

ellOl 

110) 

115 

Cons.  Gas,  Elec.  Lt.  A  Pwr.  of  Baltl., 

8%  pf . 

el251 

1251 

128) 

Cons.  Gas,  Elec.  Lt.  A  Pwr.  of  Baltl., 

com.  $3.00 — no  par . 

e  70 

671 

72! 

Consolidated  Pwr.  A  Lt.,  7%  pf . 

105 

Consumers  Pwr.,  6%  pf . 

104) 

ios) 

i()6) 

Consumers  Pwr.,  6.6%  pf . 

106! 

106 

107 

Continental  Gas  A  Elec.  7%  pr.  pf.  . 

106) 

106) 

108) 

Conti.  G.  A  E.  com.  $4.40 — no  par. . 

*235 

240 

265 

Crocker  Wheeler,  com.t . 

30 

23 

38 

Crocker  Wheeler,  7%  pf . 

90 

78 

91 

Dallas  pwr.  a  lt.,  7%  pf . 

IIO) 

no 

111) 

Davton  Pwr.  A  Lt.,  6%  pf . 

108) 

108) 

109) 

Detroit  Edison,  8%  com . 

178) 

1661 

1941 

Dublller  Condenser,  com. — no  par.. . 

2) 

3: 

Duke  Pwr.,  cap . 

*135 

130 

145 

Duquesne  Lt.,  7%  pf . 

116) 

115) 

116) 

Eastern  new  york  util.. 

$7  pf . 

*110) 

III 

112) 

Eastern  New  York  Util,  com . 

*  65 

Eastern  States  Pwr.  $7,  com.  . 

*  12 

12 

14) 

Eastern  State*  Pwr.,  pf . 

t  97 

98 

99 

E;ast.  Tex.  Elec.,  7%  pf . 

108 

106 

109 

Bid  Price 

Tuesday  I»w  Hilli 
Feb.  28  1928  192« 


Edison  Elec.nf  Boston,  $12com .  4256  252 

El  Paso  Elec.  7'^;,  pf .  113  110 

Elec.  Bond  A  Share,  6'’;,  pf .  1109)  109) 

Elec.  Bd.  A  Sh.  Sec.,  com.  $I — no  par  J  87)  76 

Eiectric  Household  Utll.t .  a  14)  131 

Elec.  Investors.  5%  pf. — no  par .  102  101 

F:iec.  Investors,  com.t — no  par .  411  40) 

Elec.  Pwr.  A  Lt.,  ctfs.  pf .  109)  106) 

Elec.  Pwr.  A  I,t.,  ctfs.,  40%  pd .  tl22)  120} 

Elec.  Pwr.  A  Lt.,  ctfs.,  com.— :no  par  33)  281 

Elec.  Refrlg.  cap  t .  141  11) 

Elec.  Ry.  Securities,  com. — no  par...  6)  16; 

Elec.  St.  Battery  com.  $5.25— no  par  71)  69 

Elmira  Wtr.,  Lt.  A  R.R..  7%  pf .  *106  104 

Empire  Pwr.,  pfc.t .  301  27) 

Engr.  Pub.  Serv.  $7.  pf. — no  par...  *108)  107 

Engr.  Pub.  Serv..  com. — no  par .  34,  33 

Eureka  Vacuum  Cleaner,  com.  $4 — 

no  par .  71)  69 

Fairbanks  morse,  7%  pf _  *106  io4 

K.-M.,  com. — S3 — no  par .  37)  32) 

Federal  Lt.  A  Trae.,  com  $1.40 .  51)  42 

Federal  Lt.  A  Trac.,  $6  pf. — no  par. .  lol  98 

F3orlda  Pwr  A  Lt..  7%  pf .  107  105 

Ft.  Worth  Pwr.  A  Lt.,  7%  pf .  1118)  118 

Galveston-houston  elec. 

O'*,  pf .  77  75 

Galveston-Houston  Elec.,  com .  32  31 

General  Cable.  Cl. A .  0  621  56 

Gen.  Elec.  $3  com. — no  par .  1261  124 

Gen.  Elec.,  special — 6*^ .  11)  111 

Gen.  Gas  A  Elec.  (Del.)  com  A 

$1..50 — no  par .  40)  351 

Gen.  G.  A  E.  (Del.)  pf.  A. $8— no  par  *123  122) 

Gen.  G.  A  E.  (Del.)  pf.  A  $7— no  par.  *1121  108) 

Gen  G.  A  E.  (Del )  pf.  B  $7 .  107  105! 

Gen.  Pub.  Serv.,  $7  cum.  pf.,  no  par.  *119)  115 

Gen  Pub.  Serv..  com.,  no  par .  19  16) 

General  Public  Utilities.  $Wr .  08)1  08 

Ga.  Lt.,  Pwr.  A  Rys.,  com .  *  68  55 

Ga.  Ry.  A  Pwr.,  8%  pf .  *125  . . . 

Ga.  Ry.  A  Pwr.,  7%  pf .  *113)  ... 

Gt.  Western  Pwr.,  7%  pf .  *105  . .  •  • 

Idaho  pwr.,  7%  pf .  108)  loo 

III.  No.  utilities,  6%  pf .  *  96  96 

Ill.  Pwr.  A  Lt.r7%  pL .  104  103 

Ingersoll  Rand  com .  *90)  90 

Int.  Combus.  Engr.,  com.  $2 — no  par  47)  451 

Int.  Combustion  Engr., 7%  pf .  *103|  103) 

Int.  Utll.,  Class  A— $3.50— no  par. .  *  451  45 

Int.  Utilities,  Class  B — no  par .  *  7)  3, 

Interstate  Pwr.,  pf. — $7 — no  par. . . .  101  99 

Interstate  Pub.  »rv.,  7%  pf .  104  103 

Iowa  Rj.  A  Lt.,  7%  pf .  *100  102 

Jersey  central  pwr.  a  lt. 

CO..  7%  pf .  107!  105 

Johns-Manvtile.  com.t — no  par .  116)  114 

Johns-Manvllle.  7%  pf . ml  19)  119! 


Stock  Ezrhants:  sChlcaio:  6St.  Louis;  rPhllsdelphU ;  dBoston;  •Baltimore;  /Montreal;  oPinrlnnatl ;  5San  Francisco;  iPtttsburgh;  /Washington. 

Saturday,  Feb.  25.  fBld  price  Wednesday,  Feb.  29.  mLatest  quotations  arailable.  tDlvldend  rate  variable. 
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Stock  Quotations  of  Electric  Light  and  Power  and  Manufacturing  Companies  {Continued) 

(Prteei  on  New  Tork  rtock  market  unleii  otherwlie  noted.  Dnleii  otherwise  noted  the  par,  stated,  or  preference  value  of  stock  is  $100.) 


Companlea 


Bid  Price 
Tuesday 
Feb.  28 


Kansas  Gas  dt  Elec.,  7%  pf .  1109) 

Kentucky  Hydro-Elec.,  7%  pf .  *103 

Kentucky  «%  Pf .  92 

Kentucky  Sec.,  5%  com .  150 

Kentucky  Utiiltlee.  6%  pf .  tlOl 


Laclede  gas  lt..  io%  com.. 
LehlKh  Pwr.  Sec.,  com. — no  par. . . 

Lons  Island  LtR.,  7%  pf . 

Lons  Island  LtK  .  com.  t— no  par 
Los  Anseles  Gas  *  Elec.,  6%  pf..  ■ 
Louisville  Gas  4  Elec.,  cl.  A.  SI. 75 


Man.  elec,  supply,  cap.  S5— 

no  par . . . . .  53 

Manilla  Elec.,  com. t— no  par .  *  45 

Mayta*  Mfg..com.50 — no  par, .  31 

Memphis  P.  *  L..  pf.— $7— no  par  *1091 
Metropolitan  Ed.,  pf.— $6— no  par  .  1061 

Metropolitan  Ed.,  pf  — $7— no  par  109 

Metropolitan  E<1.,  com.  $5 — no  par.  *140 

Middle  West  Utilities,  7‘'i  pf .  al23J 

Middle  West  Util.,  T’i  Pr.  Hen  aI28 

Middle  W'est  Util.,  com.  $6—  no  par  al.32 
Midland  Utilities,  or.  In.  6®c  pf  .  .  a  951 

Midland  Utilities,  7%  pf.  A .  al03 

Milwaukee  Elec.  Ry.  &  Lt.,  7%  pf.  *103 
Milwaukee  Elec.  Ry.  4  Lt.,  6%  pf.  .  *  99 

Minn  pwr.  4  Lt.,  7%  pf .  1109 

Miss.  River  Pwr.,  6%  pf .  108 

Miss.  River  Pwr.,  3%  com . tn  62 

Mohawk  Hudson  Pwr.,  Ist  pf. — $7 

— no  par .  *107 

Mohawk  Hudson  Pwr.,  2d  pf. — $7 

— no  par .  *104 

Mohawk  Hudson  Pwr..  com. — no  par  29} 

Montana  Pwr.,  5“^  com .  164} 

Montreal  Pwr.,  715.  com .  /  90) 

Mountain  States  Pwr.,  7%  p? .  *103 

Mountain  States  Pwr.,  com. t .  16J 

N  A8SAU  4  SUFFOLK  LTG.,  7%  pf .  109 

National  Carbon,  8%  pf .  a  138) 

National  Elec.  Pwr.,  At .  a  31) 

National  Lt.,  Ht.  4  Pwr.,  com .  *  24 

National,  Light,  Ht.  4  Pwr.,  5^^  pf.  *  72 
National  Pwr.  4  Lt.,  pf. — S7 — no  par  1091 
National  Pwr.  4  Lt.,  com.t — no  par.  25) 

National  Pub.  Serv.,  7%  pf .  102 

National  Pub.  Serv.,  7%  ptc..  pf  . . .  114 

National  Pub.  Serv.,  A  com.  $1.60 — 

no  par .  25) 

National  Pub.  Serv.,  B  com. — no  par  27  j 

Nebraska  Pwr.,  7%  pf., .  11 10 

Nevada-Caltf.  Elec.,  com .  *  ,35 

New  Brunswick  I*wr.,  4'v  pf .  *  60 

New  Eng.  Pub.  Serv.,  pr.  In.  pf.  $7. .  *110 

New  Eng.  Pub.  Serv.,  pf.  $7 .  108 

New  Orleans  Pub.  Serv.— 7";  pf  .  . . .  1081 

N.  Y.  4  Queens  Elec.  Lt.  4  Pwr., 

5%  pf .  100 

N.  Y.  Central  Elec  ,  7<^’r  pf .  *103 

New  York  Power  4  Light  7  "^pf .  114) 

New  York  Power  4  Light,  pf...  .  114 

Newport  News  4  Hampton  Ry.,  Gas 

A  Elec.,  5%  com .  109 

Newport  News  4  Hampton  Ry.,  Gas 

A  Elec^  7%  pf .  109 

Niagara  Falls  Pwr.,  7%  pf. — 25 .  281 

No.  Amer.,  6%  pf. — HO .  54) 

No.  Amer.,  com. — 10 .  61; 

No.  Amer.  Edison,  $6  pf. — no  par  .  .  103 

No.  Caro.  Pub.  Serv.,  pf. — $7 — no  par  109 

Northeastern  Pwr.,  com .  201 

No.  N.  Y.  Utilities,  7%  vt .  107 

No.  Ohio  Pwr.,  com. — no  par .  24) 

No.  Ont.  Lt.  4  Pwr.,  6%  pf .  *  98 


Lnw 

1928 

High 

1928 

115  • 

116 

107 

109 

100 

104 

94 

98 

140 

150 

100 

102 

260 

27) 

110) 

112) 

17u 

180 

105 

109 

28 

29) 

50 

54) 

45) 

50 

30) 

34) 

109 

111 

103 

107) 

109 

111 

iiej 

’124) 

125] 

120} 

123} 

135 

94) 

96) 

103 

104 

100 

103 

98 

101) 

107 

109 

94 

108 

100 

109 

100 

109 

29) 

31) 

102} 

167 

■97’ 

16.3’ 

98 

no 

138 

139 

27) 

32] 

20 

30 

70 

80 

108) 

111 

21) 

27) 

99 

103 

108 

115 

22 

27) 

24) 

30 

no 

111) 

22 

37 

60 

70 

98) 

104 

95 

100 

106 

no 

91 

100 

101 

104 

no 

115 

no 

115 

28 

28] 

53} 

55 

581 

62) 

102) 

105) 

93 

105 

19) 

23 

103 

109 

18 

24) 

94 

99 

Companies 


Bid  Pries 

Tuesday  Low  High 
Feb-  28  1928  1928 


No.  Ont.  Lt.  4  Pwr..  4Vr  com .  *  72  73 

No.  States  Pwr.  (Del.),  7%  pf .  *1081  101 

No.  States  Pwr.  (Del.),  8<!i  com .  1311  123 

No.  Texas  Elec.,  pf .  58  45 

No.  Texas  Elec.,  com .  18  5 

Ohio  brass,  com.  B  $4 — no  par.  *97)  89 

Ohio  Brass,  6%  pf .  *107  100 

Ohio  Pwr.,  6%  pf .  106)  104 

Ohio  Pub.  Serv.,  $6  pf .  *102)  95 

Ohio  Pub.  Serv.,  7<^f  pf .  Ill  107 

Ohio  River  Edison,  7%  pf .  109  106 

Oklahoma  Gas  4  Elec..  7%  pf .  112  .... 


Pacific  Gas  4  elec.,  6%  pf.. . . 
Pacific  Gas  4  Elec.,  8^  new  com... . 

Pacific  Pwr.  4  Lt.,  7%  pf . 

Penn  Cent.  Lt.  4  Pwr.,  $5  pf. — no 

par . 

Penn-Ohlo  Edison,  O'’},  pf.  no  par... . 

Penn-Ohlo  Edison,  7%  pf . 

Penn-Oblo  Pwr.  4  Lt.,  7%  pf . 

Penn  Pwr.  4  Lt. — $7 — no  par . 

Penn  Wtr.  4  Pwr.,  $2.50  com.,  new 

Phlla.  Co.,  b%  pf.-50 . 

Phlla.  Co.,  6%  pf  — 50 . 

Phlla.  Co.,  com. — 50 . 

Phlla.  Elec.,  com. — 25 . 

Portland  Elec.  Pwr.,  7%  pf . 

Portland  Elec.  Pwr.,  6*^  pf. 


26) 

43) 


1109  106 

e  79)  77) 

94  93) 

106)  106) 
109)  99 

fllO)  109) 
s  70  68 

*  451  46) 

53)  52 

*148  149) 

C  57  55) 

103)  100 
94  78 

55 
22 


Portland  Elec.  I’wr.,  6%  pr . 

Portland  Elec.  Pwr.,  6‘’f  2d  pf .  85 

Portland  Elec.  Pwr.,  com .  48 

Potomac  Elec.  Power,  6  %  pf .  ^110) 

Pwr.  Sec.,  pf. — no  par .  *58 

Pwr.  Sec.,  com. — no  par .  *  12 

Public  Serv.  of  Colorado.  7%  pf..  1108  , 

Ibjb  Serv.  of  N.  J  ,  6"^  pf .  106)  103) 

Pub.  Serv.  of  N.  J..  7»i  pf .  119)  118 

Pub.  Serv.  of  N.  J..  $2  com.— no  par  43 


50 

5 


Pub.  Serv.  of  No.  III.,  6";  pf. 

Pub.  Serv.  of  No.  III.,  7%  pf. 

P.  S.  of  No.  III.,  com.  $8 — no  par _ 

Pub.  Serv.  of  No.  III.,  $8  <x)m . 

Pub.  Serv.  of  Okla..  7%  pr.  In . 

Pbib.  Serv.  Elec.  4  Gas,  6*^  pf . 

Puget  Sound  Pwr.  4  Lt.,  7%  pf . ' 

Puget  Sound  Pwr.  4  Lt.,  $6  pf. — 

no  par. . 

Puget  Sound  Pwr.  4  Lt.,  com . 


Radio  copr.  of  amer.,  $3.50 

pf  — 50 . 

Radio  Corp.  of  Amer.,  com. — no  par. 
Rhode  Island  Public  Service,  pf.  $2 

— no  par . 

Rochester  Gas  4  Elec.  6%  pf.  D. . . . 
Rochester  Gas  4  Elec.,  7%  pf.  B.. . . 
Rochester  Gas  4  Elec.,  7%  pf.  C.. . . 

SaN(JOAQUIN  Lt.  4  Pwr.,  7%  pr. 

pf . 

St.  Joseph  By.,  L.,  H.  4  P.,  5%  pf. . 

Bervel,  Inc . 

Sierra  Pacific  Elec.,  2%  com . 

Sioux  City  Gas  4  Elec.,  7%  pf . 

Southeaatem  Pwr.  4  Lt.,  pf. — $7 

no  par . 

•Southeastern  Pwr.  4  Lt.,  ptc.  pf _ 

Southeaatem  Pwr.  4  Lt..  com. — no 

par . 

So.  Calif.  Edison.  8%  pf . 

So.  Calif.  Edison.  7%  pf . 

So.  Calif.  Edison,  9%  pf . 

So.  Calif.  Edison,  8*^  com . 

Southern  Cities  Utilities,  7%  pf . 

Southwestern  I,t.  4  Pwr.,  A  $3 . 

Southwestern  Lt.  4  Pwr.,  B . 


41) 
alio  110 


0119 

119 

0170} 

159} 

*165 

130) 

*105 

100 

109] 

109 

*nc 

105 

98 

92 

48 

34) 

*  93) 

85} 

93) 

85} 

*  31) 

30) 

105 

105) 

107 

105 

105 

105) 

*114 

no 

t  75 

70 

6) 

4} 

35) 

29 

107 

1  108) 

i  68 

42 

411 

*  45) 

38) 

*  29 

27 

*  26) 

25 

45) 

43) 

*  76 

75 

70 

65 

78 

no 

1.36) 

70 

36 


98) 

111 

107) 

102 

111 

1091 


281 

49) 

108) 

791 

96 

109 

no 

110) 

72 

48) 

53 

163 

59 

104) 

84 

70 

30 

■fio' 

15 

106  1 
120) 
45 
113) 
121 
180 
160 
107 
110) 
109 

98) 

50 


104) 

104) 

311 

106) 

107 

106) 


sll 


44) 

41 

29) 

28 

47) 

77 


Companies 


Bid  Price 
Tuesday  Low 
Feb.  28  1928 


High 

1928 


Southwestern  Lt.  4  Pwr..  $6  pf . 

Southwestern  Pwr.  4  Lt..  7'’r  pf.  . . . 

.standard  Gas  4  Elec.,  8%  pf . 

•Standard  Gas  4  Elec..  7*7  pr.  pf _ 

Standard  G.  4  E.,  com.  $3.50 . 

Standard  Power  4  Light,  com . 

Standard  Pwr.  4  Lt..  7%  pf . 

Staten  Island  Edison,  pf. — $6— no 

par . 

Superheater.  $6  com. — no  par . 


Tampa  ELEC.,  com.  $2 . 

Tenn.  Elec.  Pwr..  6%  pf . 

Tenn.  Elec.  Pwr,  7*^  pf . 

Terre  Haute,  Ind.  4  EUwt.  Trac.,  5% 

pf . 

Terre  Haute,  Ind.  4  East.  Trac.,  com. 

Tex.  Pwr.  4  Lt.,  7%  pf . 

Tide  Water  Pwr.,  8%  pf . 

Timken  Roller  Bear.,  com. — M  no 

par . 

Toledo  Edison,  7%  pf . 

Toledo  Edison,  9%  pf . 

Toledo  Edison.  9%  com . 

Tri-Clty  Ry.  4  Lt.,  6%  pf . 


United  gas  4  elec.,  9%  pf. .. 

United  Gas  4  Elec.  (N.  J.).  6%  pf... 
United  Gas  Impr..  8%  com. — 50. . . . 
United  Lt.  4  Pwr.,  pf. — $4 — no  par.. 
United  Lt.  4  Pwr.,  pf. — $6  50 — no 

par . 

Ignited  L.  4  P.,  com.  A  .48— no  par 
United  L.  4  P.,  com.  B  .48— no  par. 

Utah  Pwr.  4  Lt ,  7*7  pf . 

Utica  Gas  4  Elec.,  7  >7  pf . 

Utica  Gas  4  Elec.,  8‘^  com . 

Utilities  Pwr.  4  Lt.,  7%  pf . 

Utilities  Pwr.  4  Lt.,  com.  A  $2 . 

Utilities  Pwr.  4  Lt.,  com.  B  $I — no 
par . 


V ermont'  hydro-elec.,  7% 


Wagner  elec.,  7%  pf . 

Wagner  Elec.,  com. — no  par . 

Washington  Ry.  4  Elec.,  5%  com. 
Washington  Ry.  4  Elec.,  7%  pf. 

Washington  Wtr.  Pwr.,  8%  com . 

West  Penn  Elec.,  7%  pf . 

West  Penn  Elec.,  Cl.  A  $7 . 

West  Penn  Pwr.,  7%  pf . 

West  Penn  Pwr.,  6%  pf . 

West  Virginia  Lt..  Ht.  4  Pwr.,  7%  pf. 

Western  l^r.,  7%  pf . 

Western  States  Gas  4  Elec.,  7%  pf.. 
Western  States  Gas  4  Elec.,  com.. . . 

Westinghouse  Elec.  4  Mfg.,  8%  com. 
— 50. .......................... 

Weston  Elec.  Instrument.  Cl.  A  $2 

— no  par . 

W'eston  Elec.  Instmment,  com. — no 

par . 

Wheeling  Elec.,  9%  pf . 

Worthington  Pump,  7%  pf.  A . 

Worthington  Pump,  9%  B . 

Worthington  Pump,  com . 


AI.E  4  TOWNE  com.  $5—25. 


91) 

*111) 

103 

113 

68 

65 

68 

111) 

108 

113 

61) 

4. 

65 

42 

*105 

98 

105 

102) 

99 

103) 

170 

*110 

163' 

iii 

*117) 

114 

119 

62 

62 

64 

103} 

92 

103 

i09) 

107 

no 

*  10 
*  1 

.... 

■  3 

1113) 

111 

113) 

115 

118 

113) 

134 

I1O9 

*103 

95 

105 

*100 

93 

102 

*100 

96 

99 

99 

98 

103 

75 

70 

77 

£114) 

III} 

1171 

a  55) 

53 

.55) 

a  99) 

a  17) 
m  18 

<  113 

109) 

112) 

105 

*200 

215* 

225 

100) 

98 

101) 

31 

28) 

31) 

24) 

18) 

24) 

*100 

95 

100 

*111 

108 

111 

5  99  •  96) 

99 

b  40) 
J485 

37 

40) 

& 

113) 

169) 

ii4i 

*109 

115) 

114) 

ii6) 

109) 

109} 

113 

*  95 

94 

100 

*102 

98 

105 

104 

101 

106 

38 

92 

88) 

100) 

*  32 

30) 

30) 

t  12) 

12) 

14) 

*104 

95 

104 

t  49) 

46) 

55 

*  43 

41 

49) 

*28 

28 

34} 

*  73 

72) 

75 

Stock  Exchange:  oChlcigo;  6St.  Louis;  cPhiladelphla :  (fBoston;  eBaltlmore; 

Saturday.  Feb.  25.  IBtd  price  Wednesday,  Feb.  29. 


/Montreal;  princinnatl:  »San  Francisco;  IPIttsburgh;  /Washington 
mLatest  quotations  available.  tDlvldend  rate  variable. 


fcBid  price 


in  competition  with  you  must  be  required 
to  buy  out  your  plant.  You  cannot  have 
your  cake  and  eat  it  at  the  same  time.  And 
if  you  are  going  to  take  that  attitude  with 
the  Commonwealth,  the  people  may  well 
say,  While  we  have  granted  you  the 
sovereign  power  of  eminent  domain,  we  are 
not  justified  in  doing  that  unless  you  are 
performing  a  state  service  or  a  govern¬ 
mental  function,  and  if  you  take  the  attitude 
that  you  are  a  private  corporation  that  is 
not  performing  any  state  or  governmental 
function,  you  cannot  complain  if  you  are 
not  authorized  to  exercise  the  sovereign 
power  of  eminent  domain. 

Public  Protection  Needed 
We  have  no  pride  in  phraseology,  but  we 
say  that  we  ought  to  have  some  such 
IcRislation  or  the  people  of  Massachusetts 
will  realize  that  they  have  no  protection 
against  extortionate  charges  and  corporate 
Rrced  in  the  operation  of  the  public  util- 
'lies;  that  all  they  can  do  is  to  rely  upon 
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the  kindness,  charity  and  generosity  of 
these  gentlemen  who  run  public  utilities  in 
tbe  Commonwealth. 

In  the  first  place,  it  seems  to  me  that  we 
here  in  Massachusetts  are  not  asking  for 
charity,  we  are  not  asking  for  generosity. 
We  ought  not  to  put  ourselves  under  obli¬ 
gation  to  these  gentlemen  who  want  to 
make  40,  50  and  possibly  60  per  cent  upon 
their  original  investment. 

Think  of  it !  Here  is  a  company  located 
in  this  Commonwealth,  amply  able  to  ap¬ 
proach  and  meet  the  rate  which  is  now 
charged  by  the  municipal  plant  in  Holyoke, 
taking  the  attitude  that  it  ought  to  receive 
for  its  stock  in  the  market,  if  it  sells  it, 
nine  times  its  par  value,  which  means,  in 
order  to  make  the  stock  worth  that  amount 
on  a  basis  of  6  per  cent,  that  it  has  got  to 
charge  the  public  rates  which  will  produce 
54  per  cent  upon  the  par  value  of  the  stock 
each  and  every  year.  When  it  does  that,  do 
you  think  the  public  is  going  to  stand  for 
it?  Do  you  think  the  public  is  going  to  sit 


idly  by,  and  not  go  into  the  business  itself, 
rather  than  have  that  sort  of  situation 
existing,  that  sort  of  burden  imposed  upon 
the  people  of  the  Commonwealth? 

Radio  Corporation  Shows 
Record  Net  Earnings 

Gross  income  from  operations  of  the 
Radio  Corporation  for  1927  has  reached 
the  high  record  of  $65,082,074  and  net 
income  transferred  to  surplus,  is  $8,478,- 
320,  against  $4,661,397  in  1926.  Surplus 
account  shows  a  write-off  of  $1,000,000 
in  the  patent  account,  a  reserve  of 
$4,500,000  for  plant  and  equipment  and 
a  writing  down  of  $799,310  in  sundry, 
machinery,  tools  and  furniture.  Divi¬ 
dends  were  $1,368,150,  leaving  surplus 
at  the  close  of  1927  at  $7,029,621, 
against  $6,218,761  a  year  previous. 
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Income  account  shows  the  deduction  of 
reserves  amounting  to  $3,321,330, 
against  $2,735,090  in  1926.  Of  1927 
reserves,  $2,371,330  has  been  set  aside 
for  federal  income  taxes  and  amortiza¬ 
tion  of  patents,  and  $950,000  as  a  gen¬ 
eral  fund  reserve  and  as  reserve  against 
foreign  investments,  etc. 

Engineers  Public  Service 
Earnings  Up  12.5  Per  Cent 

The  high  lights  of  the  financial 
statement  of  the  Engineers  Public 
Service  system  are  a  10.7  per  cent  in¬ 
crease  in  gross  earnings  and  an  expan¬ 
sion  of  only  9.6  per  cent  in  operating 
costs,  making  possible  a  growth  of  net 
earnings  amounting  to  12.5  per  cent. 
The  balance  for  reserves  and  for  Engi¬ 
neers  common  stock,  after  deducting 
dividend  requirements  for  Engineers 
preferred  stock,  increased  26.7  per  cent 
over  1926.  The  average  net  return, 
shown  by  the  properties  for  the  year 
was  slightly  less  than  6  per  cent  of  the 
net  book  value. 

Operating  statistics  of  the  company 
readily  explain  the  gratifying  progress 
noted  above  as  reflected  in  the  earnings 
statement.  The  electrical  output  of  the 
system  is  up  17.1  per  cent  to  746,521,859 
kw.-hr.  The  light  and  power  depart¬ 
ments  serve  a  population  of  1,314.200, 
and  these  departments  account  for  60.4 
per  cent  gross  earnings.  The  operating 
ratio  in  the  light  and  power  departments 
is  46.8,  which  is  considerably  better 
than  tlje  average  for  systems  of  this 

type- 


interest,  amortization,  etc.,  for  the 
entire  system  were  earned  well  over 
three  times  during  the  past  year,  as  has 
been  the  case  since  the  company’s  in¬ 
ception.  The  balance  after  interest, 
etc.,  was  $7,921,822,  or  26.9  per  cent 
of  gross.  Balance  after  subsidiary 
preferred  dividends  was  $6,312,274. 
Parent  company  preferred  stock  re¬ 
quired  $2,173,276,  leaving  $4,034,702 
applicable  to  reserves  and  to  common 
stock  dividends.  There  are  310,468 
shares  of  no-par  $7  preferred  outstand¬ 
ing  in  the  hands  of  the  public  and  of 
the  no-par  common  about  797,240  shares 


Though  new  financing  by  the  elec¬ 
tric  light  and  power  companies  of 
the  country  shows  signs  of  easing  off 
this  year,  the  substantial  sum  of  $103,- 
255,500 — February’s  total — is  evidence 
that  the  electrical  utilities  will  con¬ 
tinue  to  play  an  important  part  in  the 
securities  market.  The  figure  recorded 
for  February  compares  with  $98,850,000 
for  January  and  with  $166,000,000  for 
February,  1927.  New  securities*  brought 
out  during  the  two-month  period  total 
$202,105,500,  as  compared  with  $389,- 
859,000  during  the  corresponding  period 
of  the  preceding  year.  The  Pacific  Gas 
&  Electric  Company  contributed  $20,- 
000.000  to  the  total,  as  did  also  the 
National  Public  Service  Corporation, 


are  outstanding  and  200,000  reserved 
for  issue  under  option  warrants.  The 
preferred  is  currently  quoted  around  lOt 
and  the  common  around  24. 


Houston  Lighting  Finances  Power 
Plant  Enlargement. — An  amendment 
to  the  charter  of  the  Houston  Lighting 
&  Power  Company,  Houston,  Tex.,  in¬ 
creasing  its  capital  stock  from  $7,000,- 
000  to  $9,000,000  has  been  filed  in  the 
Secretary  of  State’s  office.  The  proceeds 
from  the  additional  stock  will  be  used 
for  enlarging  the  company’s  power 
plant  at  Deepwater. 


these  being  the  largest  individual  issue 
floated  during  the  month. 

Attention  is  called  to  the  prominent 
part  taken  by  refunding  operations. 
The  public  utilities  are  taking  advantage 
of  low  money  rates  by  retiring  their 
securities  bearing  high  interest  rates  in 
favor  of  lower  interest  bearing  secu¬ 
rities.  An  interesting  feature  of  the 
month’s  financing  was  the  issuance  by 
the  Public  Service  Corporation  of  New 
Jersey  of  4J  per  cent  convertible  deben¬ 
tures  to  the  amount  of  $43,689,000  to 
holders  of  its  common  and  8  per  cent 
preferred  stock.  The  average  rate  of 
return  yielded  the  investor  on  the  Feb¬ 
ruary  offerings  declined  to  the  5.20  per 
cent  mark  from  5.40  in  January. 


Substantial  Volume  of  New  Offerings 
in  February 


Security  Issues  of  Electric  Service  Companies  in  February 


Amount 

of  iRRUe  Period 

Name  of  Company  (Par  Value)  Years 

PennRylvania  Water  &  Power  Co .  $6,000,000  40 

Pacific  Gas  Sc.  Electric  Co .  20,000,000  29 

Indiana  Service  Corp .  5,000,000  35 

National  Gas  A  Electric  Corp. .  3,400,000  25 

1,800,000  3 

Ohio  Power  Co .  10,018,000  29 

Alabama  Power  Co .  1,950,000 

National  Public  Service  Corp .  20,000,000  50 

New  England  Public  Service  Co .  2,412,500 

American  Superpower  Corp .  9,225,000 

Western  Power,  Light  A  Telephone  Co.  2,750,000  20 

Central  .\rkanBaR  Public  Service  Corp...  2,700,006  20 

Northwestern  Public  L'tilities,  Inc .  350,000  I 

Birmingham  Electric  Co .  9,200,000  40 

National  Electric  Power  Co .  2,560,000 

New  England  Water,  Light  A  Power 

Associates .  1,450,000  20 

Oklahoma  Power  A  Water  Co .  4,500,000  20 

Total . $103,255,500 

Total  amount  actually  realised .  100,432,217 


Class 

First  refunding  mortgage  gold  bonds, 
series  B . 

First  and  refunding  mortgage  gold 
bonds,  series  E . 

First  lien  and  refunding  mortgage 
gold  bonds,  series  A . 

First  mortgage  collateral  gold  bonds 


Convertible  gold  notes . 

First  and  refunding  mortgage  gold 

bonds . 

Cumulative  preferred  stock . 


Secured  gold  debentures 

Preferred  stock . 

First  preferred  stock .... 


First  lien  collateral  gold  bonds, 
series  A . 


First  lien  and  collateral  trust  gold 
bonds,  series  A . 

Gold  notes,  series  A . 


First  and  refunding  mortgage  gold 
bonds . 

Cumulative  preferred  stock . 


Collateral  lien  gold  bonds,  series  A.. 
First  mortgage  gold  bonds,  series  A.. 


Interest 

Per 

Cent 

Purpose  Rate 

Price 

Yield 

To  retire  bonds . 

41 

99 

4.55 

To  retire  funded  debt  of  subsidiaries 
recently  acquired . 

41 

99 

4.56 

To  reimburse  for  capital  expenditures  and 
for  additions  and  improvements . 

5 

99} 

5.03 

To  provide  funds  for  purchase  of  securities 
of  subsidiaries  or  for  other  capital  re¬ 
quirements . 

51 

98} 

5.60 

51 

41 

100 

5  50 

To  retire  outstanding  bonds . 

96 

4.75 

To  raise  funds  for  construction  and  addi¬ 
tions,  and  to  reimburse  for  expenditures 
made  on  improvements . 

5 

971 

5.12 

To  retire  bonds  and  for  other  corporate 
purposes . 

5 

931 

5  35 

To  refund  short-term  loans  outstanding 
and  for  other  corporate  purposes . 

6 

961 

6.20 

To  raise  funds  for  the  acquisition  of  addi¬ 
tional  interests  in  certain  light  and 
power  companies  and  for  other  corpor¬ 
ate  purpMises . 

6 

1021 

5  85 

To  retire  notes,  acquire  new  subsidiaries, 
to  provide  additional  working  capital 
and  for  other  corporate  purposes . 

6 

100 

6  00 

To  redeem  bonds,  for  additions  and  ex¬ 
tensions  and  for  other  corporate  purposes 

5 

94} 

5  45 

To  acquire  properties,  to  reimburse  for 
capital  expenditures  and  for  other 
corporate  purposes . 

5 

99 

6.04 

To  retire  bonds  and  for  other  corporate 
purposes . 

41 

951 

4  77 

To  acquire  additional  securities  of  sub¬ 
sidiary  companies . 

6 

94} 

6.35 

51 

100 

5.50 

5.30 

5 

961 

Rights .  $43,689,000 

Total  financing  for.  February .  1 44, 1 2 1 , 2 1 7 
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Business  News  and  Market  Conditions 
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Base  Wire  Price  Indicates 
Small  Differential 

Present  Price  Lower  Than  That  Quoted 
at  Beginning  of  1927  —  Margin  in 
Carload  Lots  About  Cents 

Despite  the  complaint  of  wire 
manufacturers  that  prices  are  very 
close  owing  to  keen  competition,  the 
year  1927  closed  with  a  base  copper 
wire  price  lower  than  that  quoted  at 
the  beginning  of  the  year.  The  base 
price  is  only  cents  higher  than  the 
market  price  of  electrolytic  copper  and 
is  that  figure  today.  The  published 
base  prices  for  the  year  1927  are  given 
in  the  accompanying  table.  The  figures 
shown  are  the  same  as  those  printed  in 
the  Electrical  World  each  week 
in  connection  with  the  non-ferrous 
metal  market  prices  and  survey. 


PUBLISHED  BASE  WIRE  PRICES 


Date 

Copper 

Differential 

Finished 

Base 

1927 

Jan.  4 . 

13i 

$2.00 

'*1 

[ 

Jan.  13 . 

I3| 

2  00 

151 

1 

Jan.  28 . 

I3i 

2.00 

151 

1 

Feb.  1 . 

13 

2.00 

15 

Feb.  7 . 

12! 

2.00 

Feb.  8 . 

121 

2. 125 

Feb.  11 _ 

I2| 

2.00 

Feb.  21 _ 

ill 

2.00 

•5 

1 

Feb.  28 _ 

I3| 

2.00 

151 

1 

April  7 . 

13 

2.00 

15 

April  20. . . . 

13* 

2.00 

151 

May  24. . . . 

12! 

2.00 

14! 

June  22. . . . 

121 

2.00 

141 

July  18. . . . 

12! 

2.00 

14! 

July  25  ... 

13 

2.00 

15 

Aug.  2 . 

13! 

2.00 

151 

1 

Nov.  9 . 

131 

1.75 

151 

\ 

Nov.  19... 

13! 

1.75 

151 

\ 

Dec.  1 . 

13! 

1.75 

15] 

Dec.  2 . 

14 

1.75 

15^ 

Dec.  7 . 

14! 

1.75 

15 

NOTE. — Base  wire  prices  are  listed  only  when  a 
change  in  the  price  of  copper  takes  place. 


In  carload  lots  the  differential  is  about 
i  cent  less,  making  a  present  differential 
of  only  about  1^  cents  over  the  actual 
selling  price  of  electrolytic  copper 
delivered. 

In  discussing  the  situation  and  to 
emphasize  that  wire  business  is  being 
done  on  an  extremely  close  and  un¬ 
profitable  margin,  manufacturers  esti¬ 
mate  that  the  gross  business  of  the  whole 
wire  industry  is  between  $150,000,000 
and  $200,000,000  and  the  capital  in¬ 
vestment  is  over  $100,000,000.  The 
return  on  the  capital  investment  is 
estimated  as  probably  not  more  than 
5  per  cent.  In  addition  to  the  poor 
return,  it  is  pointed  out  that  the  manu¬ 
facturer  carries  a  very  high  business 
risk  when  one  considers  the  violent 
fluctuations  in  the  copper  market  over 
the  last  ten  years  and  the  possibility  of 
similar  fluctuations  at  any  time. 


Value  and  Destination  of  Electrical  Exports  for  December,  1927 ,  Compared  With 

Corresponding  Month  in  1926 

(Issued  by  Bureau  of  Foreign  and  Domestic  Commerce) 


Articles 

Generators:  « — 

-^—December - ^ 

Articles  >  — December - v  1 

Direct-current: 

1926 

1927 

1926 

1927 

Under  500  kw . 

$83,270 

$76,946 

Railway  motors . 

$56,244 

$115,777 

500  kw.  and  over . 

12,150 

86,026 

Electric  locomotives: 

Alternating-current: 

Railway . 

72,562 

35.042 

Under  2,000  kva . 

3,313 

8,646 

Mining  and  industrial. . . 

29,817 

127,610 

2,000  kva.  and  over . 

198,629 

77,918 

Starting  and  controlling 

Steam  turbine  generator  sets 

38,699 

115,996 

equipment  for: 

Accessories  and  parts  for 

Industrial  motors . 

83,406 

115,783 

generators . 

97,428 

963,738 

Electric  railway  and  vehicle 

Self-contained  lighting  out- 

motors . 

5,872 

21,189 

fits . 

115,563 

162,272 

Portable  electric  tools . 

66,175 

82,406 

Batteries: 

Accessories  and  parts  for 

Flashlight  batteries . 

181,504 

255,686 

motors . . . . 

154,096 

209,299 

Other  primary  batteries. . . 

195,034 

218,047 

Electric  appliances: 

Storage  batteries . 

343,773 

324,208 

Electric  fans . 

56,876 

44,074 

Transforming  or  converting 

Electric  lamps: 

apparatus: 

Metal  filament . 

137,918 

124,587 

Power  transformers . 

195,143 

137,364 

Other  electric  lampm. . . . 

28,707 

50,934 

Other  transformers . 

115,685 

78,924 

Flashlights . 

166,361 

236,460 

Rectifiers,  double  current 

Searchlights  and  pro- 

and  motor  generators. 

jectors . 

121,228 

173,739 

dynamotors,  synchronous 

Motor-driven  household  de- 

and  other  converters. .  .  . 

140,420 

245,881 

vices . 

214,933 

156,780 

Transmission  and  distribu- 

Domestic  heating  and  cook- 

tion  apparatiu: 

ing  devices . 

172,788 

150,616 

Switchboard  panels,  except 

Industrial  electric  furnaces 

telephone . 

103,597 

192,462 

and  ovens . 

23,391 

37,794 

Switches  and  circuit  break- 

Therapeutic  apparatus,  X- 

era  over  10  amp . 

262,467 

147,354 

Ray  machines,  galvanic 

Fuses  and  fuse  blocks . 

24,056 

29,943 

and  faradic  batteries,  etc. 

123,120 

148,683 

Watt-hour  and  other  meas- 

Signal  and  communication  de- 

uring  meters . 

35,614 

48,576 

vices: 

Volt,  watt,  and  ampere 

Radio  apparatus: 

meters  and  other  record- 

Transmitting  sets  and 

ing,  indicating,  and  test- 

parts . 

8,005 

93,131 

ing  apparatus . 

202,570 

213,064 

Receiving  sets . 

361,132 

314,888 

Lightning  arresters,  choke 

Tubes . 

67,702 

106,354 

coils  reactors,  and  other 

Receiving  set  components 

264,901 

242,529 

protective  devices . 

57,644 

55,212 

Receiving  set  accessories 

269,449 

277,862 

Motors,  starters,  and  con- 

Telegraph  apparatus . 

75,144 

162,274 

trollers: 

Telephone  apparatus: 

Stationary  motors: 

Telephone  instruments. . 

19,048 

29,681 

Motors  under  1  hp . 

186,205 

225,478 

Telephone  switchboards. 

25,204 

3,259 

1  to  200  hn . 

216,820 

186,889 

Other  telephone  equip- 

Over  200  hp . 

30,134 

11,552 

ment . 

200,367 

224,179 

Articles 


-December - 

1926  1927 


Railway  signals,  switches 

and  attachments .  $29,358  $61,190 

Bells,  bussers,  annunciators, 

and  alarms .  27,285  21,137 

Other  electric  apparatus: 

Spark  plugs,  magnetos,  and 
other  ignition  apparatus.  114,114  158,956 

Insulating  material .  106,188  98,082 

Metal  conduit,  outlet  and 

switch  boxes .  97,298  98,241 

Sockets,  receptacles,  and 

lighting  switches .  152,859  157,808 

Electric  lighting  fixtures, 

interior  and  street .  155,064  167,063 

Other  wiring  supplies  and 

line  material .  85,149  75,855 

Other  electrical  apparatus, 

not  elsewhere  stated. .. .  666,417  665,049 

Rubber  and  friction  tape. .. .  27,931  29,393 

Globes  and  shades  for  light¬ 
ing  fixtures .  60,558  49,802 

Electrical  glassware  except 

for  lighting .  36,518  14,702 

Electrical  porcelain: 

For  less  than  6,600  volts. .  48,499  71,819 

For  6,600  volts  and  over. .  52,576  49,047 

Carbons,  carbon  brushes  and 
electrodes: 

Electrodes  for  electric  fur¬ 
naces .  151,066  243,444 

Other  carbon  products . .  153,216  55,399 

Insulated  wire  and  cable  (iron 

and  steel) .  42,439  9,294 

Copper,  bare  wire .  112,956  137,044 

Copper,  insulated  wire  and 

cable .  350,274  390,287 

Refrigeration  sets  up  to  I  ton 

capacity .  ♦  369,937 

Domestic  washing  machines.  138,127  107,193 

224, 179  1  Total .  $8, 272,864  $  1 0, 1 78, 854 


♦Not  coliected  in  1926. 


DESTINATION  OF  ELECTRICAL  EXPORTS 


Country  of  Destination  December,  1927 

$1,682,952 

Belgium .  7t  oti 

.  I29J03 

Country  of  Destination  December,  1927 

WESTERN  HEMISPHERE:  $5,769,295 

Canada .  1,971,553 

Mexico .  522,926 

Cuba .  353,932 

Country  of  Destination  December,  1927 

ASIA,  AFRICA  AND  OCEANIA:  $2,726,607 

British  India .  285,758 

Germany .  129^507 

. ,  106  340 

Brasil  .  381,858 

Netherland.s .  96,866 

Chile .  268;  5  39 

Colombia .  166,951 

Australia .  530,333 

United  Kingdom .  577,183 

Other  countries .  426,0 1 1 

Peru .  71,436 

Venesuela .  II  7,26 1 

British  South  Africa .  225,245 
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Table  of  Preferred  Numbers- 
Issued  by  A.E.S.C. 

The  American  Engineering  Standards 
Committee  has  just  published  and  in¬ 
formally  approved  a  table  of  preferred 
numbers  which  is  being  recommended 
to  American  industry  for  trial  and  crit¬ 
icism.  This  system  of  preferred  num¬ 
bers  with  the  approval  of  industry  may 
at  a  later  date  be  considered  for  adop¬ 
tion  as  an  American  standard.  The 
committee,  in  discussing  the  system  of 
preferred  numbers,  states  that  its  pur¬ 
pose  is  to  eliminate  the  economic  loss 
involved  in  the  haphazard  and  often 
needlessly  numerous  gradations  of  size 
that  characterize  most  of  our  common 
commo<lities.  The  fundamental  ele¬ 
ments  of  the  system  lie  in  the  proposal 
to  arrange  standard  size  series  so  that 
each  succeeding  model  in  a  series  shall 
be  larger  than  the  preceding  size,  not 
by  a  definite  amount,  but  by  a  fixed  per¬ 
centage.  By  decreasing  the  number  of 


sizes  within  a  certain  range,  while  re¬ 
taining  a  sufficient  number  of  sizes  in 
all  parts  of  the  range,  a  system  of  pre¬ 
ferred  numbers  makes  it  possible  to 
effect  savings  in  materials,  labor,  stor¬ 
age  space,  gages,  containers,  catalogs, 
sales  cost,  etc.  As  an  example  of  the 
working  of  preferred  numbers,  it  is 
pointed  out  that  a  difference  of  i  in. 
in  width  would  be  important  in  a  brush 
i  in.  wide,  while  in  a  brush  5  in.  wide 
a  difference  of  i  in.  would  be  hardly 
discernible.  Instead  of  having  quarter 
inch  increases  throughout  the  whole 
range  of  sizes,  therefore,  sizes  can  be 
increased  by  a  fixed  percentage  without 
eliminating  any  which  are  necessary  and 
decreasing  the  total  number.  It  is  fur¬ 
ther  added  that  preferred  numbers  have 
been  used  with  success  in  many  Euro¬ 
pean  countries,  including  France  and 
Germany,  and  their  adoption  in  this 
country  is  considered  by  many  engineers 
to  be  one  of  the  most  important  steps 
in  the  industrial  standardization  move¬ 
ment. 


Market  Conditions 


VIRTUALLY  throughout  the  coun¬ 
try  activities  in  the  industry  are 
reported  at  a  good  level,  with 
some  interesting  orders  placed.  In  the 
New  England  district  increasing  strength 
is  noted.  Small  motor  sales  gained  and 
shipments  of  pole  line  hardware,  cross- 
arms  and  wire  to  northern  New  Eng¬ 
land  are  recorded  in  good  volume. 
Industrial  electric  heating  also  is  active. 
Large  substation  equipment  orders 
amounting  to  nearly  $500,000  were 
placed  in  the  New  York  district  and 
current  inquiries  point  to  a  heavy  vol¬ 
ume  of  buying  at  an  early  date.  A 
Long  Island  company  bought  $100,000 
worth  of  switching  equipment  and  a 
central -station  company  in  northern 
New  York  ordered  generating  equip¬ 
ment  amounting  to  $130,000. 

I'rade  is  quiet  in  the  Southeast,  but 
a  good  deal  of  industrial  business  is  in 
prospect.  An  Alabama  steel  mill  pur¬ 
chased  $70,000  worth  of  motors  and 
control  equipment.  A  new  city  ordi¬ 
nance  in  Atlanta  has  stimulated  sign 
business,  and  three  municipalities  pur¬ 
chased  $12,000  worth  of  motors  and 
pumps  for  water  works.  Industrial 
ecjuipment  sales  are  active  in  the  St. 
Louis  district.  A  manufacturer  ordered 
$25,000  w'orth  of  motors  and  an  oil 
company  bought  $100,000  worth  of  ap¬ 
paratus.  An  order  for  $175,000  worth 
of  substation  equipment  also  was  placed 
in  St.  Louis.  Sales  of  small  industrial 
equipment  are  above  normal.  Utilities 
continue  active  buyers  in  the  Middle 
West  and  building  construction  is  in¬ 
creasing.  On  the  Pacific  Coast  an 
active  week  has  been  reported,  many 
pole  orders  were  placed,  and  oil  field 
buying  was  very  good.  Motor  sales  in 
Seattle  exceeded  tho.se  of  any  one  week 
since  the  first  of  the  year. 


Low  Prices  Stimulate  Sales 
in  Metal  Market 

At  the  expense  of  a  decline  in  price 
the  tonnage  sold  in  the  non-ferrous 
metal  market  was  the  best  for  a  con¬ 
siderable  period.  Copper  touched  13.875 
cents  on  some  sales  on  Tuesday,  and  on 
Monday  5.40  cents  was  done  for  zinc. 


NEW  YORK  METAL  MARKET  PRICES 


Feb.  21,  1928  Feb.  29,  1928 


Copper,  electrolytic . 

Lead,  Am.  S.  &  R.  price 

Cents  per 
Pound 

14 

Cents  per 
Pound 
13.95 

6i 

6 

Antimony . 

lOi 

lOi 

Nickel,  ingot . 

35 

35 

Zinc  spots . 

5.80 

5.825 

Tin,  .Straits . 

51.725 

5I| 

Aluminum,  99  per  cent. . . 

24.30 

24.30 

Base  copper  price  Feb.  29, 

1928,  I5i  cents. 

There  has  been  some  upward  reaction 
in  both  metals  since  then.  Lead  is  now 
6  cents  in  New  York  and  could  probably 
be  obtained  in  St.  Louis  at  5.75  cents. 
Tin  has  been  up  and  down  with  little 
or  no  net  change. 


Industrial  Prospects  Bright 
in  the  Southeast 

Trade  in  the  Southeast  is  quiet,  with 
central-station  companies  not  yet  buy¬ 
ing  in  the  volume  to  be  expected  for 
this  period.  There  is  a  very  satisfactory 
amount  of  industrial  business  in  pros¬ 
pect.  The  largest  order  reported  was 
placed  by  an  Alabama  steel  mill  for 
synchronous  motors  and  control  equip¬ 
ment  amounting  to  $70,000,  the  same 
mill  also  ordering  $25,000  worth  of 
small  motor  equipment.  A  central- 
station  company  ordered  distribution 


and  small  power  transformers  agrgegat- 
ing  $14,000  and  creosoted  pine  poles 
totaling  $4,200.  Another  central-station 
order  was  for  house-type  meters  amount¬ 
ing  to  $2,200.  Small  sign  installations 
are  showing  a  healthy  increase,  par¬ 
ticularly  in  Atlanta,  where  a  city  ordi¬ 
nance  has  been  changed  to  permit  of 
signs  projecting  over  the  sidewalks. 
One  order  covered  $1,400  worth  of  sign 
equipment. 

Orders  from  three  municipalities  for 
motors  and  pumps  for  municipal  water 
works,  amounting  to  $12,000,  were  re¬ 
ported  by  a  manufacturer.  “Whiteway” 
equipment  continues  in  satisfactory  de¬ 
mand  and  among  the  orders  for  this  ma¬ 
terial  was  one  for  $4,400  worth  of  metal 
standards  and  parkway  cable  for  a 
Georgia  town  and  two  orders  from 
Louisiana  towns  for  equipment  total¬ 
ing  $3,000.  Merchandising  activities  of 
central-station  companies  continue  brisk, 
one  of  the  larger  companies  having  re¬ 
cently  sold  1,975  waffle  irons  in  an  eight- 
day  sales  campaign. 

Construction  projects  are  as  follows: 
The  Strowd- Holcombe  Cotton  Mills. 
Inc.,  Birmingham,  Ala.,  plans  an  addi¬ 
tion  to  cost  $100,000.  Henderson,  Ky., 
plans  extensions  in  its  light  and  power 
plant  to  cost  $50,000.  The  Henry  Vogt 
Machine  Company,  Louisville,  Ky.,  plans 
an  addition  to  cost  $100,000.  Louise. 
Miss.,  plans  a  transmission  line  from 
Yazoo  City,  and  the  installation  of  a 
light  and  power  system.  Marshall,  N.  C, 
plans  a  hydro-electric  power  plant  on 
the  French  Broad  River  to  cost 
$100,000.  The  American  Tobacco  Com¬ 
pany,  Reidsville,  N.  C.,  plans  an  addi¬ 
tion  to  its  plant  to  cost  about  $750,000. 
The  United  States  Corrugated  Fibre 
Box  Company,  Wheeling,  W.  Va.,  plans 
a  new  plant  unit  to  cost  $125,000. 

Market  Gains  Strength  in 
New  England  District 

Increasing  strength  in  the  electrical 
market  is  noted  in  the  New  England 
district.  While  no  sales  of  outstanding 
interest  were  reported  there  was  an  en¬ 
couraging  activity  in  many  lines.  Small 
motor  sales  gained  and  one  manufac¬ 
turer  reports  that  New  England  motor 
business  is  in  advance  in  volume  to  date 
as  compared  with  other  districts,  while 
another  company  records  a  steady  de¬ 
mand  for  fractional-horsepower  motors 
with  the  weekly  volume  comparable  with 
that  of  last  year.  Shipments  of  pole¬ 
line  hardware,  cross-arms  and  wire  to 
northern  New  England  are  recorded  in 
good  volume,  and  central-station  buying 
is  showing  more  vigor.  Industrial  elec¬ 
tric  heating  is  active.  From  south¬ 
eastern  Massachusetts  and  Rhode  Is¬ 
land  reports  from  manufacturers  show 
much  encouragement.  The  demand  for 
special  heating  types  is  marked.  Street 
lighting  negotiations  are  numerom.  A 
manufacturer  of  arc-welding  e(juipment 
reports  February  orders  advancing  over 
those  of  January.  Electric  refrigerator 
sales  are  promising  and  one  inanufac- 
turer  plans  for  a  100  per  cent  increase 
in  New  England  during  the  coming 
year. 
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New  projects  include  an  expansion  of 
the  Firestone  Mills,  New  Bedford:  a 
new  mill  will  soon  be  erected  for  a 
Keene  (N.  H.)  silk  company;  the 

American  Electric  Manufacturing  com¬ 
pany,  Phillipsdale,  R.  I.  plans  the  pur¬ 
chase  of  new  equipment,  and  Middle- 
town,  Conn.,  plans  a  lighting  system  on 
Main  Street. 

Large  Substation  Equipment 
Buying  in  Eastern  District 

Substation  business  features  equip¬ 
ment  sales  in  the  Eastern  district  and 
current  inquiries  point  to  a  heavy  vol¬ 
ume  of  commitments  at  an  early  date. 
One  company  placed  orders  for  nearly 
$500,000  worth  of  substation  apparatus. 
Transformer  business  is  trending  up¬ 
ward  and  a  leading  manufacturer  re¬ 
ports  that  the  volume  of  sales  for  the 
first  tw'O  months  of  this  year  exceeds 
those  for  the  same  period  a  year  ago. 
While  orders  are  relatively  smaller,  the 
broader  extent  of  gross  sales  gives  this 
showing.  Out-door  switching  equip¬ 
ment  is  growing  in  demand.  A  Long 
Island  company  placed  an  order  for 
about  $100,000  worth  of  switching 
equipment.  A  utility  operating  in  north¬ 
ern  New  York  has  been  an  active 
purchaser  of  switching  apparatus,  and 
also  has  purchased  a  12,500-kva.  water¬ 
wheel  generating  unit,  with  trans¬ 
formers  and  auxiliary  apparatus  ag¬ 
gregating  $130,000.  Orders  from  one 
company  for  motor-generator  units  for 
traction  service  amounted  to  $70,000. 
Transmission  line  business  is  quiet,  al¬ 
though  the  early  prospects  appear 
better. 

Industrial  business  continues  at  a 
good  rate  with  motors  and  control  ap¬ 
paratus  especially  active.  Business  in 
that  line  is  advancing,  with  a  call  from 
iron  and  steel  mills,  textile  mills,  pulp 
and  paper  mills,  and  baking  plants  ex¬ 
ceeding  those  of  other  basic  industries. 
Baking  plants  have  been  prominent 
consumers  in  recent  weeks.  The  Beth¬ 
lehem  Steel  Company  recently  con¬ 
tracted  with  a  leading  manufacturer  for 
control  apparatus  to  cost  about  $42,000 
for  e.xtensions  in  its  limestone  quarries 
at  Naginey,  Pa.,  to  cost  $200,000.  A 
paper-manufacturing  company  at  New 
York  soon  will  place  orders  for  control 
equipment  for  a  proposed  bag  and  paper 
mill  at  Tacoma,  Wash.,  to  cost  more 
than  $1,500,000.  The  Donner  Steel 
Company,  Buffalo,  has  placed  an  order 
for  a  60-ton  oil-electric  locomotive,  and 
the  American  Rolling  Mill  Company, 
Middletown,  Ohio,  has  contracted  for  a 
tinit  of  100  tons  capacity  for  service 
at  its  local  mills.  Minor  demand  and 
equally  minor  sales  prevail  in  the  elec¬ 
tric  railway  equipment  field,  inquiries 
are  scattered  and  business  does  not  hold 
any  promise  for  some  weeks  to  come. 

Construction  projects  comprise  the 
following:  The  Signal  Corps  Procure¬ 
ment  District,  Governors  Island,  New 
^ork.  is  asking  bids  until  March  13, 
for  voltmeters,  ammeters,  etc.  (Circular 
123) ;  for  38,300  ft.  of  conduit  (Circular 
125) ;  for  32,100  ft.  telephone  cable  (Cir¬ 
cular  126).  The  Bayonne  Steel  Ceiling 


Company  plans  a  plant  at  Long  Island 
City  to  cost  $100,000.  The  Bureau  of 
Supplies  and  Accounts,  Washington,  D. 
C.,  is  asking  bids  until  March  6,  for  five 
motor-generator  sets,  with  control  pan¬ 
els  and  spare  parts  for  the  Brooklyn 
navy  yard  ( Schedule  8525 )  ;  also  for 
spare  parts  for  turbo-generators, 
(Schedule  8585).  Spring  Lake,  N.  J., 
plans  municipal  power  plant.  The  Ken¬ 
sington  Shipyard  &  Dry  Dock  Com¬ 
pany,  Philadelphia,  Pa.,  plans  exten¬ 
sions  to  cost  $500,000.  The  National 
Lumber  &  Creosoting.  Company,  Kansas 
City,  Mo.,  plans  a  new  plant  at  Wil¬ 
mington,  Del.,  to  cost  $1,000,000.  The 
American  Analine  Products  Company, 
Lock  Haven,  Pa.,  plans  a  new  addition 
to  cost  $200,000.  The  United  States 
Engineer,  Pittsburgh,  Pa.,  will  soon 
take  bids  for  a  power  house  at  Lock  6, 
Allegheny  River,  near  Clinton,  Pa.  The 
Suburban  Light  &  Power  Company, 
Baltimore,  Md.,  plans  transmission 
lines  and  a  distributing  system  in  Cal¬ 
vert,  Charles,  St.  Mary’s  and  Prince 
George  Counties  to  cost  $750,000.  The 
general  purchasing  officer,  Panama 
Canal,  Washington,  D.  C.,  will  receive 
bids  until  March  10,  for  motors,  trans¬ 
formers,  switches  and  other  electrical 
equipment  (Schedule  1860).  The  chief 
of  engineers.  United  States  Army, 
Washington,  D.  C.,  is  asking  bids  until 
March  27,  for  one  200-kw.  Diesel  en¬ 
gine-generating  unit,  switchboard  and 
auxiliaries  (Circular  15). 

Utilities  Continue  Active 
Buyers  in  Middle  West 

Business  in  the  Middle  West  is  good. 
Here  and  there  a  slight  slowing  down 
is  noticeable.  Building  activity  is  in¬ 
creasing,  the  railroads  are  contemplat¬ 
ing  large  expenditures  for  equipment, 
and  the  steel  industry  is  in  good  shape. 
The  various  utility  companies  are  plan¬ 
ning  a  good  deal  of  construction  work, 
and  the  Illinois  Bell  Telephone  Company 
anticipates  an  expenditure  for  the  year 
of  $38,000,000.  Considerable  puchas- 
ing  of  apparatus  is  going  on  among 
which  was  an  order  for  a  number  of 
oil  circuit  breakers,  another  for  a  total 
of  nearly  27,000  kva.  of  transformers, 
and  three  20-ton  electric  traveling 
cranes  with  appurtenances.  Three  con¬ 
struction  orders,  one  for  coal  stor¬ 
age  trackage  construction  valued  at 
$95,000,  duct  and  furnace  insulation 
at  $35,000  and  pipe  covering  and  in¬ 
sulation  materials  valued  at  $30,000  also 
were  placed.  Jobbers’  sales  are  normal. 
Industrial  activity  is  a  trifle  spotty  but 
municipal  and  railroad  business  is  good. 
Appliances  are  moving  in  fair  volume. 

Construction  plans  are  as  follows: 
The  American  Zinc,  Lead  &  Smelting 
Company,  East  St.  Louis,  Ill.,  will  make 
plant  additions  to  cost  $500,000.  The 
University  of  Michigan,  Ann  Arbor, 
plans  a  power  plant  addition  to  cost 
$100,000.  Detroit,  Mich.,  plans  an  ad¬ 
dition  to  its  Springwells  waterworks 
station  to  cost  $4,000,000.  The  Mich¬ 
igan  Public  Service  Company  plans  ex¬ 
tensions  at  Ludington,  Mich.,  to  cost 
$75,000.  Moose  Lake,  Minn.,  plans  a 


municipal  power  plant.  The  Cudahy 
Packing  Company,  Newport,  Minn., 
plans  a  five-story  and  basement  cold 
storage  and  refrigerating  plant,  to  cost 
$115,000.  The  Glancy  Malleable  Iron 
Corporation,  Waukesha,  Wis.,  plans  an 
addition  to  its  plant  to  cost  $200,000 
Mundelein,  Ill.,  Carrington,  N.  D.,  and 
Neenah,  and  Kendall,  Wis.,  plan  an 
installation  of  street  lighting  equipment. 

Active  Week  Reported  on 
the  Pacific  Coast 

An  outstanding  construction  item  re¬ 
ported  on  the  Pacific  Coast  covers  a 
16-mile  feeder  line  near  Lisbon  for  the 
San  Francisco- Sacramento  electric  line 
estimated  to  cost  $700,000.  Work  on 
this  line  will  begin  in  April.  Many  pole 
orders  were  placed.  Oil  field  orders  also 
were  prominent.  A  steel  company 
bought  a  switchboard  for  $2,500.  A 
San  Francisco  power  company  bought 
a  switchboard  for  $15,000.  A  lime  com¬ 
pany  is  in  the  market  for  $2,000  worth 
of  wiring  material  and  five  assorted  mo¬ 
tors,  a  lumber  company  in  the  Sierra 
pine  belt  bought  $3,000  worth  of  motors, 
and  another  lumber  company  needs 
$2,000  worth  of  wiring  supplies.  A  San 
Francisco  jobber  bought  a  carload  of 
electric  ranges  valued  at  $10,000. 
Snow  conditions,  while  low,  probably 
will  not  affect  power  supply  but  may 
help  pumping  plant  sales. 

The  city  of  Seattle  passed  a  bill  ap¬ 
propriating  $625,000  and  authorizing 
extensions  at  the  Gorge  Creek  hydro¬ 
electric  plant  on  the  Skagit  River. 
Weatherproof  copper  wire  amounting  to 
$15,000  and  100  cedar  poles  also  were 
purchased  by  the  city.  A  contract  for 
street  lighting  in  Olympia  was  let  for 
$17,000  and  Oregon  City,  Ore.,  and 
Wenatchee,  Wash.,  are  planning  ad¬ 
ditional  street  lighting  installations. 
The  Grays  Harbor  Railway  &  Light 
Company,  Hoquiam,  plans  an  ex¬ 
penditure  of  $60,000  for  light  and  power 
transmission  lines,  and  the  Washington 
Water  Power  Company  plans  installing 
a  second  unit  of  32,200  hp.  at  Chelan 
during  this  summer.  Seattle  jobbers 
report  motor  sales  exceeded  those  of 
any  one  week  since  the  first  of  the  year. 

Construction  projects  are  as  follows; 
The  Arizona  Wax  Paper  Company, 
Benson,  Ariz.,  plans  a  plant  at  Salinas, 
Calif.,  to  cost  $100,000.  A.  M.  Gilstrap, 
3002  Logan  Street,  Oakland,  Calif., 
plans  a  fruit-canning  plant  at  Yuba 
City,  to  cost  $450,000.  The  Pacific  Gas 
&  Electric  Company,  San  Francisco, 
plans  a  hydro-electric  development  on 
the  Mokolumme  River,  near  Jackson ; 
and  a  50,000-hp.  steam  plant  at  Oakland. 
The  Portland  Electric  Power  Company 
plans  a  storage  plant  at  Salem,  Ore.,  to 
cost  $50,000.  The  Airway  Division, 
Department  of  Commerce,  Salt  Lake 
City,  Utah,  will  receive  bids  until  April 
14,  for  51 -ft.  steel  towers,  beacon  lights, 
underground  cable,  etc.,  for  the  Beacon 
airport.  The  Western  Cold  Storage 
Company,  Wenatchee,  Wash.,  plans  an 
ice  plant  to  cost  $500,000.  The  Union 
Pacific  Railroad  Company  plans  a  rock¬ 
crushing  plant  near  Grand  Canyon, 
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Wyo.,  to  cost  $200,000.  The  San 
Joaquin  Light  &  Power  Corporation, 
Fresno,  Calif.,  plans  three  110,000-volt 
steel  tower  transmission  lines,  to  con¬ 
nect  with  Rio  Bravo,  Corcoran  and 
Taft  substations,  to  cost  $550,000. 

The  Great  Northern  Utilities  Com¬ 
pany  plans  a  transmission  line  between 
Coutts  and  Sidney,  Mont.  The  Utah 
Power  &  Light  Company  plans  a  trans¬ 
mission  line  from  Echo  to  Evanston, 
Wyo.,  to  cost  $80,000.  Stockton,  Wil¬ 
lows,  Madera,  Alameda  and  Berkeley, 
Calif.,  and  Great  Falls,  Mont.,  plan 
ornamental  lighting  systems. 

Industrial  Equipment  Sales 
Active  in  St.  Louis 

Conditions  in  the  St.  Louis  district 
are  holding  to  a  normal  level  with  signs 
of  early  spring  business  in  good  volume. 
A  large  manufacturing  company  chang¬ 
ing  from  25  to  60-cycle  operation  placed 
an  order  for  motors  aggregating  $25,000. 
An  oil  company  operating  in  the  south¬ 
western  part  of  the  district  closed  a  con¬ 
tract  for  44  400-hp.  induction  motors 
and  14  four-panel  switchboards  for  driv¬ 
ing  pipe  line  pumps  at  a  total  cost  of 


Stone  &  Webster  Open 
Office  in  Paris 

Stone  &  Webster,  Inc.,  Boston,  an¬ 
nounces  the  opening  of  a  Paris 
(France)  office  at  2  Rue  des  Italiens, 
in  charge  of  James  F.  Case,  whose  engi¬ 
neering  and  financial  career  has  cov¬ 
ered  many  parts  of  the  Orient  and 
North  and  South  America.  In  an¬ 
nouncing  this  new  office  Stone  &  Web¬ 
ster  point  out  that  this  step  reflects  the 
rapid  growth  in  American  financing 
and  enterprises  abroad  and  the  increased 
activity  indicated  by  this  country’s  loans 
to  foreign  governments.  Among  the 
recent  foreign  projects  upon  which  the 
Stone  &  Wester  organization  has  re¬ 
ported  are  the  Adriatic  Electric  Com¬ 
pany,  Lombard  Electric  Company  and 
the  Italian  Public  Utility  Credit  Institute. 


American  Electric  Motor 
Part  of  Splitdorf-Bethlehem 

The  American  Electric  Motor  Com¬ 
pany,  Cedarburg,  Wis.,  has  become  a 
subsidiary  of  the  Splitdorf-Bethlehem 
Electrical  Company,  Newark,  N.  J.  In 
addition  to  the  American  Electric  Mo¬ 
tor  Company  the  Splitdorf  company 
controls  the  Splitdorf  Radio  Corpora¬ 
tion,  the  Splitdorf  Company  of  Canada, 
the  Splitdorf  Electrical  Company,  the 
Splitdorf  Manufacturing  Company  and 
the  Perfection  Appliance  Company.  The 
American  Electric  Motor  Company,  in 


over  $1(X),000.  A  large  local  power 
company  closed  contracts  for  trans¬ 
formers,  circuit  breakers,  control  and 
regulating  apparatus  for  a  large  sub¬ 
station  at  a  total  cost  of  $175,000.  Sales 
of  small  industrial  equipment  through¬ 
out  the  district  are  above  normal. 

Construction  projects  are  as  follows: 
The  Arkansas  Power  &  Light  Company 
will  build  a  transmission  line  from  Gor¬ 
don  to  Delight,  Ark.,  to  cost  $75,000. 
The  Eastern  Arkansas  Compress  Com¬ 
pany,  Forrest  City,  Ark.,  plans  a  new 
plant  to  cost  $100,000.  Trenton,  Mo., 
plans  a  municipal  power  plant  to  cost 
$50,000.  The  Oklahoma  Gas  &  Electric 
Company  plans  substations  at  Lexing¬ 
ton,  Meeker,  Healdton  and  Wynnewood 
to  cost  $1(X),000.  The  Southern  Ice  & 
Utilities  Company  plans  an  ice  plant  at 
Big  Spring,  Tex.,  to  cost  $100,000.  The 
Southwest  Textile  Mills,  Inc.,  Dallas, 
Tex.,  plans  a  cotton  mill  to  cost  $750,0(X). 
The  Hidalgo  Utilities  Company,  Hi¬ 
dalgo,  Tex.,  plans  an  ice  plant  to  cost 
$50,000.  The  Texas  Utilities  Company 
plans  a  60- ton  ice  plant  at  Mineral 
Wells,  Tex.  Muskogee,  Okla.,  plans  an 
ornamental  lighting  system  to  cost 
$50,000. 


its  new  plant  at  Cedarburg,  will  con¬ 
tinue  to  manufacture  a  self-ventilated 
polyphase  induction  motor  from  \  hp. 
to  125  hp.  supplied  with  standard  sleeve 
bearings  or  ball  bearings.  W.  R.  Davis 
has  been  appointed  general  manager  of 
the  American  company  and  W.  M. 
Sprinkman  will  have  charge  of  indus¬ 
trial  sales. 

General  Electric  Company 
Rewards  Employees 

Twenty-six  awards  were  made  to 
General  Electric  employees  by  the 
Charles  A.  Coffin  Foundation  for 
achievements  during  the  year  1927. 
Announcement  of  the  names  of  the  win¬ 
ners  and  the  formal  presentation  of  the 
honorarium  of  $300,  the  certificate  of 
award  and  the  lapel  button  were  made 
recently.  The  awards  were  divided  as 
follows :  Workmen,  seven ;  tool  designers 
and  expert  mechanics,  three;  foremen, 
five;  construction  foremen,  one;  engi¬ 
neers,  six,  and  commercial  employees 
four. 


The  Union  Metal  Manufacturing 
Company,  Canton,  Ohio,  through  its 
representative  the  Southwest  General 
Electric  Supply  Company,  has  received 
an  order  from  Houston,  Tex.,  for  96 
twin-light  pressed-steel  lamp  standards, 
which  will  be  installed  on  Main  Street. 
Houston  will  be  host  to  the  National 
Democratic  convention  this  year.  The 
standards  will  be  installed  prior  to  the 


opening  of  the  convention  in  June.  The 
company  has  also  received  an  order  from 
Houston  for  21  traffic  standards.  These 
standards  are  of  the  same  general  ap¬ 
pearance  and  design  as  the  lighting 
standards  and  will  carry  a  side  bracket 
type  signal. 

The  Wolcott  Manufacturi.xg 
Company,  80  Pliny  Street,  Hartford, 
Conn.,  and  the  Beardsley  Manufactur¬ 
ing  Company,  Waterbury,  Conn.,  will 
be  consolidated  as  the  Beardsley  & 
Wolcott  Manufacturing  Company.  Both 
companies  manufacture  a  line  of  house¬ 
hold  appliances.  The  new  officers  are: 
C.  E.  Beardsley,  president-treasurer; 
Frank  E.  Wolcott,  vice-president;  Row- 
ley  W.  Phillips,  secretary ;  Elton  S. 
Wayland,  Henry  W.  Adams,  Jr.,  George 
T.  Wigmore,  Irvin  W.  Day  and  Wil¬ 
liam  S.  Fulton,  directors  and  officers. 

The  Stylograph  Company,  Roch¬ 
ester,  N.  Y.,  announces  that  its  wax 
sensitized  charts  used  on  different  types 
of  recording  instruments  are  now  avail¬ 
able  for  general  purchase.  The  manu¬ 
facturer  claims  that  the  use  of  Stylo¬ 
graph  charts  instead  of  pen  and  ink 
charts  permits  the  installation  of  per¬ 
manent  points  on  the  graphic  instru¬ 
ment  and  no  attention  is  required 
throughout  the  life  of  the  instrument. 

The  Allis-Chalmers  Manufactur¬ 
ing  Company,  Milwaukee,  has  appointed 
R.  T.  Stafford,  for  years  manager  in 
Seattle,  Wash.,  of  the  Northwest  branch 
of  the  company,  as  assistant  manager  of 
the  electrical  department  of  the  Pitts¬ 
burgh  Transformer  division  of  the  com¬ 
pany  at  Pittsburgh,  Pa.  Mr.  Stafford 
will  be  succeeded  as  Northw'est  branch 
manager  by  John  Alberts,  who  has  been 
identified  with  the  Allis-Chalmers  com¬ 
pany  for  the  past  sixteen  years. 

The  General  Electric  Company,* 
merchandise  department,  announces  a 
reduction  in  the  price  of  its  vacuum 
cleaner.  This  cleaner,  which  formerly 
sold,  complete  with  attachments,  for 
$49,  will  now  be  sold  without  attach¬ 
ments  for  $35,  the  present  attachments 
being  sold  separately  for  $10.  A  special 
set  of  attachments  also  will  be  sold  for 
$6.50. 

The  Tafel  Electric  Company, 
Louisville,  Ky.,  announces  that  a  fire 
which  gutted  the  building  next  to  its 
Louisville  house  on  Feb.  13  only  caused 
damage  by  water  to  a  portion  of  its 
stock  of  about  $40,000  worth  of  mer¬ 
chandise  in  its  ba.sement.  The  company 
states  that  the  majority  of  its  stock  on 
the  other  four  floors  of  the  building  was 
not  damaged  and  owing  to  prompt  ship¬ 
ments  of  manufacturers  and  co-opera¬ 
tion  of  local  competitors  only  a  half 
dozen  shipments  were  delayed  over  24 
hours. 

The  Louis  Allis  Company,  Mil¬ 
waukee,  manufacturer  of  direct  and 
alternating-current  motors,  announces 
the  opening  of  a  district  sales  office  in 
Cleveland.  W.  F.  Glaser  has  been  ap¬ 
pointed  district  sales  manager  wdth 
headquarters  at  Room  409,  Union  Build¬ 
ing,  1836  Euclid  Avenue. 


Activities  of  the  Trade 

c/M -  -  - _ — _ _  .  - — 


Electrical  World — Vol.91,  No.9 


486 


New  Equipment  Available 
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Fuse  and  Disconnect  Cutout 

The  Kearney  double-duty  fuse  and 
disconnect  cutout  in  fuse  capacities  from 
1  amp.  to  200  amp.  and  made  of  plastic 
wet  process  porcelain  has  been  devel¬ 
oped  by  the  James  R.  Kearney  Corpora¬ 
tion.  4224  Clayton  Avenue,  St.  Louis. 
The  cartridge  contacts  make  direct  con¬ 
tact  with  the  machined  surfaces  of  the 


METHOD  OF  MOUNTING  KEARNEY  DOUBLE¬ 
DUTY  FUSE  AND  DISCONNECT  CUTOUT 

copper  castings  to  which  the  line  wires 
are  fastened.  The  contacts  are  made  of 
spring  phosphor  bronze.  Each  line  ter¬ 
minal  is  eijuipped  with  two  extra  heavy 
screws  to  eliminate  the  possibility  of 
the  line  wire  working  loose  in  the  ter¬ 
minal  block.  By  interchanging  the  cart¬ 
ridge  with  a  disconnect  blade  the  unit 
can  be  used  as  a  disconnect  with  a  range 
of  capacities  from  75  amp.  to  300  amp. 


Spring  Clutch 

The  L.  G.  S.  spring  clutch,  having 
only  three  working  parts,  the  driving 
member,  the  driven  member  and  the  con¬ 
necting  link,  has  been  placed  on  the 
market  by  the  L.  G.  S.  Manufacturing 
Company,  Indianapolis,  Ind.  Operating 
within  the  recesses  of  the  driving  and 
driven  members  the  smooth-surfaced 
spring-connecting  link  expands  and  con¬ 
tracts  under  friction  according  to  the 
direction  in  which  the  mechanism  is 
turning.  Thus  a  right-hand  turn  makes 
a  positive  connection  and  the  driven 
member  revolves,  while  a  left-hand  turn 
releases  the  pressure  and  the  driving 
member  runs  free. 

The  clutch  is  made  in  three  general 
types.  In  the  ratchet  type  the  clutch 
may  be  freely  rotated  in  one  direction, 
but  automatically  engages  when  rotated 
m  the  opposite  direction.  With  the 
manual  type  the  clutch  is  thrown  in  and 
out  by  the  operator.  In  the  centrifugal 
type  the  clutch  is  automatically  thrown 
m  and  out  at  certain  speeds  as  may  be 
required  by  the  machine  to  which  it  is 


attached.  Some  of  the  applications  re¬ 
ferred  to  by  the  manufacturer  are  as  an 
unloading  clutch  for  electric  motors, 
pumps,  air  compressors,  refrigerating 
machines,  etc. ;  as  a  clutch  for  machine 
countershafts,  washing  machines,  change 
feed  devices,  etc. ;  as  an  overrunning 
clutch  for  separators,  feeding  devices, 
punch  presses,  etc. ;  as  a  reverse  mech¬ 
anism  for  washing  machines,  tapping 
machines,  etc.,  and  as  a  ratchet  wrench 
or  for  other  ratchet  tools. 


Line-Start  Induction  Motors 

A  line  of  squirrel-cage  induction  mo¬ 
tors  suitable  for  starting  on  full-line 
voltage  is  being  placed  on  the  market 
by  the  Allis-Chalmers  Manufacturing 
Company,  Milwaukee.  These  motors 
are  normal -torque,  high-reactance  ma¬ 
chines  and  will  not  draw  starting  cur¬ 
rents  in  excess  of  limits  recommended 
by  the  electrical  apparatus  committee  of 
the  National  Electric  Light  Association. 
They  are  built  in  ratings  from  7\  hp.  to 
30  hp.,  600  to  3,600  r.p.m.,  low  voltage, 
and  are  available  with  either  sleeve  or 
roller  bearings.  The  company  states 
that  all  the  features  of  Allis-Chalmers 
construction  employed  in  squirrel -cage 
motors  are  maintained  in  this  new  line. 


Subway  Sectionalizing  Unit 

A  new  type  of  subway  sectionalizing 
unit  for  branching  underground  distribu¬ 
tion  lines  has  been  placed  on  the  market 
by  the  Metropolitan  Device  Corporation, 
1250  Atlantic  Avenue,  Brooklyn.  By  its 
use  it  is  possible  to  branch  main  feeders, 
connect  transformers  to  a  low-tension 
network,  connect  sub-feeder  taps,  tie 
lines  and  service  and  to  sectionalize 


safely  any  section  for  any  reason.  The 
manufacturer  states  that  these  units  pro¬ 
vide  a  safe,  convenient  and  economical 
method  of  branching  underground  dis¬ 
tribution  lines  and  that  many  combina¬ 
tions  and  groupings  are  possible.  The 
units  are  available  in  two  types,  one 
rated  at  250  volts,  500  amp.,  and  the 
other  at  250  volts,  1,500  amp. 


2S-Kv.  Circuit  Breaker 

A  high-tension  outdoor-type  oil  cir¬ 
cuit  breaker  for  25-kv.  service,  known 
as  the  type  FO-40-25,  has  lieen  placed 
on  the  market  by  the  Condit  Electrical 
Manufacturing  Corporation,  Boston. 
The  design  is  based  on  that  of  the  com¬ 
pany’s  type  FO-40  for  37-kv.  service  and 
above.  The  new  breakers  are  furnisheil 
for  2,000  amp.  or  less  at  25  kv.  and  the 
maximum  estimated  interrupting  ca¬ 
pacity  is  1,500,000  kva.  These  breakers 
may  be  manually  or  electrically  operated 
by  either  alternating  or  direct-current 
control,  and  automatic  reclosing  service 
of  one  or  more  closing  cycles  with  con¬ 
stant  or  varying  time  delay  may  be 
added. 

The  units  are  mounted  on  a  channel 
and  angle-iron  framework,  and  large 
porcelain  type  solid  bushings  of  high  me¬ 
chanical  strength  extending  below  the 
oil  line  and  securely  clamped  to  the  pole 
top  with  watertight  gaskets  provide  in¬ 
sulation  in  excess  of  the  A.  I.  E.  E.  volt¬ 
age  test  requirements.  The  tanks  are 
cylindrical  with  rounded  bottoms  and  are 
built  of  welded  steel  plate.  The  pole 
top  castings  are  of  massive  design  and 
are  heavily  ribbed  with  a  deep  extend¬ 
ing  flange  surrounding  the  tanks  to 
facilitate  withstanding  gas  pressures  or 
secondary  explosions  incident  to  ruptur¬ 
ing  high-powered  circuits.  Condit  lam¬ 
inated  brushes  are  furnished,  protected 
on  closing  and  opening  by  arcing  con¬ 
tacts  arranged  to  provide  four  breaks 
in  series. 


OUTDOOR-TYPE  OIL  CIRCUIT  BREAKERS  F(»  25-KV.  SERVICE 
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Electrical 

Patents 

Announced  by  U.  S.  Patent  Office 

cAh _ _ 


(Issued  FVb.  14,  1928) 

1,658,832.  Safejty  Ei^bxttric  Coupler;  L.  A. 
Brown,  ITniontown,  Pa.  App.  filed  Jan. 
6,  1926.  For  connecting  shot  firing  cables 
used  in  min^s  to  a  magneto  or  other 
source  of  current. 

1,658,848.  Theft  Alarm  ;  S.  M,.  Kalikow, 
Brookiyn,  N.  Y.  App.  filed  Feb.  8,  1926. 

1,658,861,  1,658,862.  Ei,BxrrRiCAL  Ovtlstc 

Dbivicb  :  H.  E.  Slade,  Glen  Ridge,  N.  J. 
Apps.  filed  l>ec.  11,  1926. 

1,658,872.  Elexttrolytic  Apparatus;  H.  J. 
Yeager,  Lancaster,  Pa.  App.  filed  Jan. 
16,  1925.  For  use  in  the  electrolytic  dep¬ 
osition  of  metals. 

1,668,884.  Elbctric  Knife;  M.  Cyslck, 
Cotton,  Minn.  App.  filed  Feb.  7,  1927. 
Which  can  be  used  most  efficiently  for 
cutting  warm  or  hot  bread,  which  if  cut 
by  a  cold  knife  will  be  made  heavy. 

1,658,887.  Duct  Grapple;  J.  F.  Dotzauer, 
Newark,  N.  J.  App.  filed  Jan.  22,  1926. 
U.sed  in  connection  with  the  placing  of 
cables  in  underground  ducts  or  conduits. 

1,658,900.  Time-Controlled  Switch  ;  S. 
Jimenez,  San  Antonio,  Texas.  App.  filed 
Sept.  10,  1925. 

1,658,902.  Electrical  Measuring  Instru¬ 
ment;  R.  T.  I’lerce,  East  Pittsburgh,  Pa. 
App.  filed  March  24,  1924.  Of  the  Indi¬ 
cating  or  deflecting  type. 

1.658.905.  Fuse  Mechanism  ;  M.  J.  Sandln, 
Wilkinson,  Pa.  App.  filed  Jan.  23,  1923. 
Inclosed  expulsion-fuse  mechanism  for 
outdoor  installations. 

1.658.906.  Phase  Balancing  System;  J. 
Slepian,  Swissvale,  Pa.  App.  filed  June 
10,  1922.  Employing  single-phase  synchro¬ 
nous  condensers  for  effecting  a  phase 
balance. 

1.658.912.  Electric  Circuit  Breaker;  F. 
W.  Alder,  Oakland,  and  S.  N.  Baruch, 
I’alo  Alto,  Cal.  App.  filed  Feb.  24,  1920. 
Automatic  circuit  breaker  in  which  all  of 
the  separable  contacts  are  submerged  in 
oil. 

1.658.913.  Switch  Mbxthanism  ;  H.  K. 
Ansingh,  Toronto,  Can.  App.  filed  Feb. 
20,  1923.  Circuit  breakers  of  the  safety 
type  wherein  the  circuit  breakers  and 
disconnecting  switches  are  inclosed  with¬ 
in  a  metal  housing. 

1.658.914.  Salt  for  Electrolytic  Rbcti- 
Fihrs  ;  F.  W.  Barhoff,  Hartford,  and  W. 
C.  Brooks,  Meriden,  Conn,  App.  filed 
May  26,  1927.  A  dry  salt,  needing  only 
the  addition  of  water  to  form  a  complete 
electrolyte  for  current  rectifiers  and  elec¬ 
trolytic  condensers  having  tantalum  or 
similar  filming  metal  electrodes,  which 
salt  is  chiefly  compo.sed  of  ammonium  bi¬ 
sulphate. 

1,658,918.  Motor  Control  System;  R. 
Brooks,  Ashton-on-Mersey,  and  E.  H. 
Croft,  i..eed.s,  England.  App.  filed  Jan.  8, 
1923.  In  which  the  acceleration  of  a 
motor  by  short-circuiting  a  series  resistor 
Is  automatically  effected  by  means  of 
electrically  actuated  switches  or  con¬ 
tactors. 

1,658,926.  Seldctivb  Overload  Trip  Re¬ 
lay  ;  F.  B.  Kniskern,  Wllkinsburg,  F^, 
App.  filed  Sept.  23,  1924. 

1,658,945.  Bus-Line  Connecter;  S.  B. 
Schenck,  Wllkinsburg,  Pa.  App.  filed 
June  6,  1922.  A  device  for  connecting  up 
the  power  line  betw’een  cars  in  an  elec¬ 
trical  railway  train. 

1,658,948.  Phase  Balancing  System;  J, 
Slepian,  Swissvale,  Pa.  App.  field  June  10, 
1922.  Employing  single-phase  synchro¬ 
nous  condensers  for  effecting  a  phase 
balance.  A  system  wherein  the  respective 
single-phase  components  of  the  delta  volt¬ 
ages  across  three  line  conductors  of  a 
polypha.se  system  are  independently  reg¬ 
ulated  in  such  a  manner  as  to  provide  an 
equality  or  any  other  predetermined  re¬ 
lationship  between  the  magnitudes  of  the 
various  single-phase  delta  voltages. 

1,658,953.  Signaling  Apparatus  ;  L.  S. 
Theremin,  I^enlngrad,  Russia.  App.  filed 
Dec.  5,  1925.  For  generating  sound  or 
producing  visual  signals  for  alarm  pur¬ 
poses. 

1,658,972.  Regulator  System;  O.  C. 
Cordes,  Wllkinsburg,  Pa.  App.  filed 
March  2,  1926.  Speed -regulating  systems 
for  electric  motors.  Means  for  maintain¬ 
ing  the  speed  of  an  electric  motor  con¬ 
stant  that  is  easily  adjustable  to  maintain 
different  predetermined  speeds  and  is 
sensitive  in  its  operation  over  a  wide 
speed  range. 

1,658,980.  Phase  Balancing  System;  C. 
I.ie.G.  Fortesciie,  Pittsburgh,  Pa.  App. 
field  June  23,  1925.  Systems  of  this  char¬ 


acter  as  employ  single-phase  synchronous 
condensers  for  effecting  a  phase  balance. 
A  system  wherein  two  single-phase  re¬ 
actance  devices  may  be  utilized  to  bal¬ 
ance  the  voltage  and  current  in  a  three- 

fthase  or  four-phase  system  or,  in  general, 
n  any  polyphase  system. 

1,658,983.  Signal  Wire  Hanger;  A.  J. 
Gurney,  Canton,  Ohio.  App.  filed  Nov.  7, 
1923. 

1,658,990.  Electric  Heating  Unit;  A.  D. 
Keene,  Pittsburgh,  Pa.  App.  filed  March 
26,  1925.  Embedded  electric  heating  unit, 
1,659,013.  Spot  Lamp;  E.  G.  K.  Anderson, 
Evanston,  Ill.  App.  filed  Oct.  25,  1924. 
1,659,027,  1,659,028.  Clock  ;  F.  C.  Holtz, 
Springfield,  Ill.  Apps.  filed  Nov.  15,  1924. 
With  a  low  power  electric  motor  drive. 
1,659,050.  Storage  Battery  Charging  Ap¬ 
paratus  ;  R.  J.  Sasseman,  Chicago,  Ill. 
App.  filed  Jan.  30,  1925.  For  charging 
the  storage  batteries  of  radio  receiving 
apparatus,  or  for  similar  purposes. 
1,659,058.  Thermostatic  Switch  ;  R.  R. 
Stitt  and  C.  F.  Warrick,  Detroit,  Mich. 
App.  filed  May  1,  1924. 

1,659,059.  Adjustable  Resistance  Unit; 
C.  E.  Stryker,  North  Chicago,  Ill.  App. 
filed  Oct.  21,  1925.  As  used  in  railway 
battery  and  signal  circuits. 

1,659,062.  Coil  Mounting;  R.  Varley, 
Englewood,  N.  J.  App.  field  Nov.  15, 
1926.  Adapter  for  the  mounting  of  small 
colls  such  as  are  used  in  the  smaller  type 
of  transformers. 

1,659,071.  Sign  FLASHsm ;  E.  W.  Apple- 
baum,  Chicago,  Ill.  App.  filed  May  27, 
1926.  For  alternating  current  service. 
1,659,091.  Portable  Oven  ;  R.  P.  Fabbrinl, 
Chicago,  Ill.  App.  filed  May  12,  1926. 
1,659,094.  Conduit  Attaching  to  Outlet 
Boxes  ;  F.  A.  Godfrey,  Chicago,  Ill.  App. 
filed  Oct.  21.  1925. 

1,659,102.  Electric  Water  Heater  ;  G. 
Harvis,  Detroit,  Mich.  App.  filed  Sept. 
24,  1925.  Portable  type. 

1,659,106.  Dynamo  Electric  Machine;  F. 
Hillebrand,  Nlederschonhausen,  Berlin, 
Germany.  App.  filed  Aug.  22,  1927.  Of 
the  split-pole  commutator  type  and  has 
for  its  object  the  provision  of  a  self -excited 
generator  of  this  character  in  which  the 
voltage  may  be  adjusted  over  a  range 
from  substantially  zero  to  the  full  voltage 
of  the  machine,  and  in  which  the  terminal 
voltage  for  any  given  adjustment  will 
remain  substantially  constant. 

1,659,110.  Continuous  Current  Trans¬ 

former  ;  T.  C.  I.<ennox,  Pittsfield,  Mass. 
App.  filed  Aug.  20,  1925. 

1,659,134.  Automatic  Electric  Water 

Heater  ;  M.  C.  Crawley,  Groton,  N.  Y. 
App.  filed  Feb.  26.  1924. 

1,659,160.  Light  Extension;  A.  Richards, 
Mexico,  Me.  App.  filed  June  4,  1924. 
1,659,183.  Insulator;  A.  O.  Austin.  Bar¬ 
berton,  Ohio.  App.  filed  Oct.  20,  1921. 
For  high  tension  use. 

1,659,208.  Self  Winding  Clock  and  the 
Like;  S.  Manheim,  Bridgeport,  Conn. 

App.  filed  Dec.  19,  1925. 

1,659,256.  Clock  ;  M.  A.  Gerson,  Jersey 
City,  N.  J.  App.  filed  July  20,  1926.  Self¬ 
winding  electrical  clock. 

1,659,267.  Panel  Cabinet  for  Electrical 
Connections  ;  J.  W.  Hooley,  Larchmont, 
N.  Y.  App.  filed  Sept.  20.  1926. 

1,659,278.  Combination  Radiant  Heater 

AND  Curling  Iron  Attachment;  H.  E. 
Meltzer  and  M.  J.  Svoren,  Racine,  Wis. 
App.  filed  Aug.  9,  1926. 


- ^ 

New  Trade  Literature 

cA^ _ _ _ 

WIRES  AND  CABLES.  —  The  General 
Electric  Company,  Schenectady,  N.  Y.,  is 
distributing  bulletin  GEA-905  covering  its 
insulated  wires  and  cables,  including  data 
on  current-carrying  capacities  of  its  paper- 
insulated,  lead-covered  cables. 

LIGHTNING  ARREISTERS. — "Discharge 
Rate  of  Lightning  Arresters  vs.  Protection 
Afforded”  is  the  title  of  booklet  No.  247, 
the  third  of  a  series  covering  lightning  pro¬ 
tection  and  which  is  being  Issued  by  the 
Electric  Service  Supplies  Company,  Sev¬ 
enteenth  and  Cambria  Streets,  Philadelphia. 

POLYPHASE  INDUCTION  MOTORS. — 
Bulletin  No.  1118-E  issued  by  the  Allis- 
Chalmers  Manufacturing  Company,  Milwau¬ 
kee,  describes  and  Illustrates  its  type  "AR” 
squirrel-cage  and  type  “ARY”  slip  ring 
poyphase  induction  motors,  with  either 
sleeve  or  tapered  roller  bearings. 

MOTORS  AND  GENERATORS.  —  Bul¬ 
letins  No.  6023,  No.  6022  and  No.  6025 
Issued  by  Engberg’s  Electric  &  Mechanical 
Works,  St.  Joseph,  Mich.,  describe  and 
illustrate  the  Engberg  constant  and  adju.st- 
able  speed,  ball  bearing,  direct-current  mo¬ 


tors  ;  the  type  M  ball  bearing  bracket  type 
direct -current  generators  and  motor-genera¬ 
tors.  Dimension  tables  are  also  included 
in  the  bulletins. 

BEARINGS  AND  PILLOW  BLOCKS.— 
The  Rollway  Bearing  Company,  Inc.,  Syr¬ 
acuse,  N.  Y.,  has  issued  catalog  No.  (-a. 
covering  its  wide  series  and  utility  types  of 
bearings.  The  company  is  al.so  distributing 
bulletins  Nrs.  53,  54,  55  and  56  covering 
respectively  the  self-aligning  pillow  l)l<)cks 
equipped  with  Rollway  adapter  type  l)ear- 
Ings  to  fit  standard  commercial  shafting, 
various  precision  types  of  Rollway  radiai 
bearings,  self-aligning  pillow  blocks  equipped 
with  standard  bearings  and  large  Rollwav 
bearings  in  the  recently  adopted  inter¬ 
national  sizes. 

PLIERS. — A  pamphlet  Issued  by  the  Util. 
Ity  Equipment  Company,  1035  East  76th 
Street,  Chicago,  covers  its  high-voltage 
pliers. 

OIL  CIRCUIT  BREAKERS.  —  Bulletin 
GEA-925  issued  by  the  General  Electric 
Company,  Schenectady,  N.  Y.,  descrihe.s  and 
illustrates  its  types  I^,  FKO,  FHK  ar.u 
FHKO-139  station  oil  circuit  breakerr  fo.- 
7,500  to  220,000  volts  and  600-  to  2,000-an.p. 
service.  Bulletin  GEA-926  gives  the  dimen¬ 
sions  of  these  station  oil  circuit  breakers. 


Foreign  Trade 
Opportunities 

cAk _ - _ 


Following  are  listed  opportunities  to  enter 
foreign  markets.  Where  the  item  is  num¬ 
bered,  further  Information  can  be  obtained 
from  the  Bureau  of  Foreign  and  Domestic 
Commerce,  Washington,  by  mentioning  the 
number ; 

An  agency  is  desired  in  Rome,  Italy  (No. 
29,754),  for  electrical  bakery  ovens,  etc. 

An  agency  is  desired  in  Alexandria,  Egypt 
(No.  29,858),  for  electric  bulbs,  fuse  boxes, 
switches  and  Insulated  and  bare  copper 
wire. 

An  agency  is  desired  in  Berlin,  Germany 
(No.  29,774),  for  electric  dental  and  medical 
apparatus. 

An  agency  is  desired  in  Arnhem,  Nether¬ 
lands  (No.  29,761),  for  household  electrical 
appliances. 

An  agency  is  desirjd  in  Cochabamba, 
Bolivia  (No.  29,840),  for  household  elec¬ 
trical  appliances  and  wiring  supplies. 

An  agency  is  desired  in  Ixmdon,  England 
(No.  29,861),  for  household  labor-.saving 
devices. 


Purchase  and  agency  are  desired  in  Silo 
Paulo,  Brazil  (No.  29,871),  for  farm-light¬ 
ing  sets. 

Purchase  is  desired  in  Plzen,  Czechoslo¬ 
vakia  (No.  29,854),  of  electric  planes. 

Purchase  and  agency  are  desired  in 
Osaka,  Japan  (No.  29,756),  for  electric  rail¬ 
way  equipment. 

An  agency  is  desired  in  Vienna,  Austria 
(No.  29,860),  for  electric  household  refrig¬ 
erators. 

Purchase  and  agency  are  desired  in  Mag¬ 
deburg,  Germany  (No.  29,856),  for  electric 
washing  machines. 

Purchase  is  desired  in  Erfurt,  Germany 
(No.  29,857),  of  electric  washing  machines. 

Purchase  is  desired  in  Magdeburg,  Ger¬ 
many  (No.  29,855),  of  electric  washing  and 
wringing  machines. 

The  General  Engineering  Company,  13 
Union  Bank  Building,  Apollo  Street,  Fort 
Bombay,  India,  desires  to  purchase  trans¬ 
formers  and  auxiliary  equipment,  house 
service  meters  and  line  materials.  This 
company  wishes  a  list  of  prices  and  other 
Information  in  duplicate.  A  copy  of  the 
specifications  for  this  material  is  available 
for  loan  to  interested  American  firms  ana 
may  be  obtained  from  the  Electrical  Equip¬ 
ment  Division,  Bureau  of  Foreign  and 
Domestic  Commerce,  Washington,  D. 
reference  EE  1064. 

Carrick  Wedderspoon  &  Company,  New 
Zealand,  wishes  to  get  in  touch  with  Amer¬ 
ican  manufacturers  of  electrical  equipment 
with  a  view  to  securing  agencies.  Tne 
company  is  interested  in  electric  rajiges, 
230  volts ;  vacuum  cleaners ;  time  flocKS, 
40  days  winding,  used  mostly  for  hot  water 
heaters,  single  pole,  single  throw ; 
refrigerators,  230  volts,  50  cycles ;  electnc 
washing  machines,  electric  sewing  ototore, 
domestic  heating  and  cooking  devices,  eiw- 
trlc  ironing  and  wa.shlng  machines,  as  wei 
as  battery -charging  plants  for  gara^s. 
Further  information  may  be  obtained  uiw 
request  to  the  Electrical  Equipment  uiv- 
slon.  Bureau  of  Foreign  and  Domestic 
merce,  Washington.  D.  C..  reference  ed 
1065. 
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Business  Facts  for  Electrical  Men 


Selected  Statistics  Presented  Graphically  for 
the  Use  of  All  Interested  in  Analyzing  the 
Trend  of  the  Electrical  Business 


gions;  New  England  has  82.4  per  cent; 
the  middle  Atlantic  States,  81.3  per 
cent;  the  East  North  Central  States, 
78.5  per  cent. 

In  regions  predominantly  rural,  elec¬ 
trification  is  far  more  difficult  and  has 
proceeded  more  moderately.  Thus  the 
proportion  of  residential  consumers  to 
families  is  only  24.0  per  cent  in  the 
East  South  Central  States,  31.4  per  cent 
in  the  South  Atlantic  States  and  32.2 
per  cent  in  the  West  South  Central 
States. 

The  West  North  Central  region,  with 
its  mixture  of  manufacturing  industries 
in  large  cities  and  of  agriculture  with  its 
low  population  density,  very  appro¬ 
priately  lies  between  the  two  groups, 
with  57.7  per  cent.  It  is  in  these  less 
well  .served  regions  that  the  greatest 
future  numerical  growth  ought  logically 
to  occur.  Their  hope  lies  in  the  gradual 
expansion  of  great  systems  that  can 
afford  to 'extend  their  lines  across  the 
land. 


Two  Homes  Out  of  Three 
Electrified 


NEW  ENGLAND 
1,585,800 


57.7% 


MOUNTAIN 

500.400 


WEST  NORTH 
CENTRAL 
1,798.400 


EAST  NORTH 

central 

4,515,000 


MIDDLE  ATLANTIC 
4,764,700 


115.3% 


PACIFIC 

1,846,600 


EAST  SOUTH 
CENTRAL 
530,500 


WEST  SOUTH 
CENTRAL 
880,200 


Most  of  the  data  for  statistics  in  the 
Elhctricai,  World  are  gathered  by  it  from 
original  sources.  Privilege  is  freely  given 
to  readers  of  the  Eleictrical  World  to 
quote  or  use  these  statistics  for  any  legit¬ 
imate  purpose.  While  there  is  no  require¬ 
ment  that  the  source  of  data  be  given,  yet 
it  would  help  the  Elexttrical  World  in 
obtaining  and  compiling  further  basic  In¬ 
formation  if  those  who  make  use  of  these 
statistics  would  give  credit  to  the  Elec¬ 
trical  World. 


Per  cent  of 

families  served  electrically 
and  number  of 
residential  customers 
at  end  of  1927 


SOUTH  ATLANTIC 
1,168,800 
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Seasonal  Increased  Production  in  North  Central  States 


That  the  numufacturing  plants  of 
the  Nortli  Central  States  witnessed 
materially  increased  productive  activity 
during  January  over  those  ot  December 
is  indicated  by  reports  on  electrical 
energy  consumj)tion  received  by  the 
Electrical  W’orli)  from  about  850  large 
manufacturing  plants  operating  in  this 
section.  This  increase  in  operations  of 
about  7.8  per  cent  appears  to  he  largely 
seasonal  in  nature,  hut  is  less  than  the 
increase  recorded  during  January,  1925 
and  1927,  hut  greater  than  that  recorded 
for  January,  1924,  and  January.  1926. 

It  might  he  said,  therefore,  that  an  aver¬ 
age  increase  in  productive  operations  dustry  and  the  textile  industry,  the  products,  automobiles,  including  the 
was  recorded  during  the  current  January,  increased  activity  of  these  industrial  manufacture  of  equipment  and  parts; 

'Fhe  increased  operations  of  general  groups  more  than  offsetting  the  de-  rolling  mills  and  steel  plants,  metal 
industry  during  January  was  due  very  creased  operations  in  some  of  the  working  plants,  food  and  kindred 
largely  to  the  materially  increased  rate  other  industrial  groups.  During  Janu-  products,  and  leather  and  its  products— 
of  activity  recorded  by  the  metal  Indus-  ary  seven  of  the  section’s  primary  in-  witnessed  productive  activities  materially 
tries,  the  automobile  manufacturing  in-  dustrial  group.s — textiles,  lumber  and  its  over  those  reported  for  December.  1927. 


Indexes  of  Produetivc  Aethnty  in  the  North  Central  States 

•■Ml  FiKures  Adjusted  for  Number  of  Working  Days 


Average  for  .\verai;efor 
Jan.,  Full  Year,  Full  ^  ear, 
1927  1927  1926 

105.5  114.5  IH  4 

92.3  100.5  1128 

141.0  126.1  lOs  4 

114.2  121.5  117  6 

119.9  110.2  iin.o 

78.2  no. I  113.7 

112.0  113.2  116.2 

116.6  118. I  118.6 


.\11  industries . 

Chemical  and  allied  products . 

Textiles . 

Lumber  and  its  products . 

Paper  and  pulp . 

.-Vutomobiles,  including  parts  and  equipment. 

Metals  group . 

Rolling  mills  and  steel  plants . 

Ferrous  and  non-ferrous  metal  working  plant: 

Food  and  kindred  products . 

I.«ather  and  its  products . 


Electrical  World  Barometer  of  Industrial  Activity  in  the  North  Central  States 

Corrected  for  number  of  Working  days  but  rtot  for  seasonal  voria tion _ 


ORLD,  and 


These  data  are  compiled  l>y  electrical -  - 

are  based  on  monthly  consumption  of  electrical  en¬ 
ergy  by  &50  large  manufacturing  plants  in  various 
industries,  and  scattered  throughout  the  Section 


States  in 
North 
Central 
Group 

Ohio, 

Indiana, 

Illinnis. 

Michigan, 

Wisc-on.sin, 

Minne.sota, 


■Proo/uctive 


activiU 


monthly  \ 


•Average  . ^  , 

productive  activity 
1923-1925=  too  y 


North 

Dakota, 

South 

Dakota, 

Nebraska, 

Kansas. 


Previous 
Year  I  ■ 


GENERAL  INDUSTRIAL  ACTIVITY  IN  THE  NORTH  CENTRAL  STATES 


1925  1926  1927  1928 

Me+ai  Industries 


Automobile  Industry 

(Including  Equipment  and  Parts) 


Lumber  and  its  Products  Food  and  Kindred  Products  Textiles  Industry 

PRODUCTIVE  ACTIVITY  IN  THE  PRIMARY  INDUSTRIES 
OF  THE  NORTH  CENTRAL  STATES 
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